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NEPHRITIS 

Dr Foster You ha\c from tune to time a^cd me rather 
searching questions concerning the reasons for the diagnosis of 
ncphntis made upon patients that \ou were stud\nng These 
questions have shoim that some of jou arc in a soraeuhat 
confused state of mind on Uic question of nephnUs and the means 
at our command of difTercntiating the \anous tjpes of the dis- 
ca«:c One of j ou said to me a feu daj-s ago that the pathologists 
'cemed never to sec a normal kidncj and in a hospital of this 
kind giv en ov cr chicflv to sick adults it is indeed relaliv eh rare 
for the pathologist to «ec a kidncv that doc* not show the marks 
of di«casc or dcgcncmtion Of cour=c not all of these individuals 
can be sliow n clinicallv to hav c renal impairment and onlj rcla- 
ti\ cJv fc.v who hav e more adv anced anatomic changes suffer from 
sv mptoms vv Inch could be traced to disease of the kidncv 1 hen 
It mU't be evident tint what vve arc «ccking is not to detect 
ih-olutciv the earliest morbid anatomic change but to detect 
the cirlv cviflencc of functional di'mrdcrs and of course, these 
functioml disirdcr^ mu-l be supported in the Ust analvM'> by 
‘■ufiicicnt anatomic change to prove ctiologic probabilitv 

In the htenture <lunng the h«t few v cMn? so much attention 
has been devoted to the cliemicd ispects of renal disease that 
nnnv of vou Ipvc piinexl the imprc"ion I find that diagnosis 
rc-t' puriK ujxm tlie rc>uU'' of ••tudv of the bloofl and secretions 
\Mule vlit'-e nct>- are alvvav-- important ind occasionallv indis- 
voe. 4—t 
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pcnsabic, I am inclined to think that you assign to these metliods 
an undue significance, sometimes to tlie neglect of other data 
It IS relatively true that tlie diagnosis of the more pronounced 
renal disorders can be made without these aids, and it is also 
true tliat occasionally mc are apt to be led into mistakes if we 
depend exclusively upon functional tests, especially if only one 
or tiio tests be made 

In order to present to you concisely the problems iiliidi I 
wsh to consider this morning we will begin witli the case which 
you saxv at autopsy yesterday Will j'ou kindly give a bncf 
summarj*^ of that patient's chmeal history 

Clinical Clerk — ^Eugene H , ago forty-five (History No 
229,185 ) This patient had been m tlie hospital a number of 
times He was admitted first in 1903, and was operated upon 
at tliat time for inguinal hernia According to his clinical record 
Ins heart was then normal and he was apparently m sound healtlii 
except for tlie hernia He was discharged cured of tlie hernia 
The next admission was in November, 1913, wdien he came to 
the hospital on account of dyspnea, palpitation, and pain in the 
left chest At that time it w’as found that he had a x cr}' large 
heart and aortic insunicicncy The Wasseniiann lest was taken 
tlirce times, all tests being negative He was again admitted a 
year later, m August, 1914, walli Uic same svmploms, w'hicli w’ere 
helped by rest Again the Wassermann was negative There 
were a number of subsequent admissions, in fact, one each year 
between 1915 and 1918 inclusixc 7’Jicre was iiolliing new in 
his record upon an)' of these admissions In hlarch, 1919 
he came to the hospital on account of empyema in the left 
pleural eaxaty, was operated upon and apparently cured of this 
condition lie had no heart s)Tnptoms at this tune, but it was 
noted tliat his hx'cr was large He appears to haxe been well 
until hlarch. 1920, when there was a return of his old trouble, 
shortness of breath, palpilaUon, and some cough Syphilis 
seems to haxe been constantl) suspected, although the Wasser- 
mann lasts were repeatedly ncgatixe, the only supporting 
cxadcnce, otlicr than the nature of his airdiac lesion, was the fact 
that his wife had had sexen miscarriages 



OTPHRinS 


3 


The patient had been moderately alcohohc, having drunk 
considerable beer and whisky daily for a number of years 

The patient ceased w ork tu o months before the last admission 
to the hospital and had been m bed a good deal of the time for a 
month before admission He stated that at times his ankles 
had been shghtly swollen Dyspnea had gradually mcreased 
until he had to sit upnght m bed 

On cxammation, the pnnapal agns worth}' of note were his 
sallow , pale complexion, the dilated, pulsating vems m the neck; 
the %cr} large size of the heart, the left border bemg 14 cm 
to the left of the midstemal hne in the fourth intercostal space, 
the loud diastolic murmur heard down the left sternal margm 
and a short, fainter systohe murmer at the apex The pulse 
was of Comgan tj'pe and was regular There were rales at the 
bases of the lungs, mdicatmg, probably, passive congestion 
The abdomen was not tender, but the liver was large, easily 
palpable below the costal margm, and felt smooth There was 
no fluid m the abdomen, nor was there any edema of the ex- 
tremities There was no cnlaigemcnt of the Ijinph-nodes and 
the reflexes were normal 

The blood-pressure chart shows that his sjstohc blood- 
pressure ran between 120 and 140 mm and his diastohc between 
45 and 60 mm His blood count mdicatcd only a moderate 
degree of anemia of the secondar}' tj’pe The non-protein 
nitrogen of the blood was 43 mg per 100 cc The unne con- 
tmned constantl} a shght amoimt of albumin, but there were 
no casts until a few daj-s before he died The volume of the 
unne vaned between 950 and 1400 cc , the mght unne never 
over 600 and tlie spcafic grav-itj' was between 1011 and 1020, 
in oUicr words, there was prcltv good concentration Until 
tlie wed- before death Uic disease seemed to be a simple one of 
valvular heart disease, with chronic passive congestion account- 
ing for Uic cnhrged liver There was a possibihtv of arrhosis, 
which was di«cussc<l, on account of the alcohohc historv- Al- 
bumin in Uic unne seemed to be adcquatclj cxplamed *bj the 
puMve congestion of the vasccra, but Uicre was one fact which 
could not be explained adequalclv, namclj, that there was a 
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small area of evudate m each retina, tliere were not, hoiiever, 
hemorrhages This exudate appeared like that of ncphntis 
A few days pnor to his deatli the patient began to have fever 
and tlie blood-culture showed pneumococcus The complete 
dmical diagnosis, made before autopsy, is chrome vaUnilar 
disease, aorfac msuffiaency, chronic passive congestion of all 
of the organs, more espeaally of the hver (possibly arrhosis of 
the hver?), chronic nephritis, acute endocarditis, and bacten- 
emia 

Dr Foster The organs from this case are of speaal interest 
You see first that there is a very much enlarged heart and that 
the enlargement is due to hypertrophy — ^note the thickness of 
the left ventncle — and that there is also dilatation There is 
considerable old involvement of the aortic valve, and then this 
fresh, greemsh vegetation — ^the tcrmmal supenmposed pneumo- 
coccus infection — and observe the typical aortitis The lungs 
show nothmg remarkable, a moderate degree of passive conges- 
tion The hver looks at first glance like a nutmeg hver, but 
there is also marked mcrease m fat and m connective tissue and 
the texture is notably hard on section, in other words, there is 
both passive congestion and arrhosis We are particularly 
mterested, however, m the kidneys because, although you had 
heard the staff insist upon the probabihty of ncphntis, it seemed 
to you that the diagnosis was made without due regard to the 
functional tests You see at once that the kidneys are both 
considerably larger than normal and they do show some of those 
features which you are accustomed to associate with passix'c 
congestion, but, in addition, the capsule is adherent, the cortex 
IS thinner than normal, and the kidney, as a whole, is notably 
granular and is resistant on section A frozen section of this 
tissue presents all of the characteristic features that we are 
accustomed to assoaate with dironic ncphntis 

Reviewing the completed record of this case, just what have 
we that would pomt to the possibility, or a probabihty, of renal 
mx'olvement, in addition to tlie cardiac disorder’ First, w e have 
two possible etiologic factors, namcl>, sj^philis and chrome 
passive congestion persisting oxer a long penod of time Eitlier 
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one of these diseases alone and certain]} together, are verj- apt 
to result in dcgcncrati\ e changes in the kidnej Then second, 
jou recall the appearance of the man before his terminal mfec- 
tion had gi\cn its characteristic aspect It was frequently 
remarked \ou remember, that he looked like a nephnbe al- 
though there was \cr\ scant evidence of renal lesion It is 
true tliat the non-protein mtrogen of the blood was shghtly 
ele\ated and that the phthalein excretion was somew'hat de- 
pressed, but both of these changes are occasionally notable 
when apparcntl} the heart is entire!} responsible At best, 
the tests lca% e us somewhat in doubt of the proper interpretation 
to put upon the results The smgle outstandmg fact which 
points onl} to nephritis is the exudate in the retma, which we 
were assured could not be of luetic origin 

Interesting and complex as this case is the most important 
feature about it is tlie clearness with which it illustrates the 
difiicult} of differcnUalmg the remote effects of cardiac dis- 
ease from pnmar} disease in organs — exemplified here in both 
kidnc} and li\cr As a matter of fact it is impossible to 
tliink of renal function independent of cardiac and vascular 
phenomena 

The kidnc} differs from other secretmg glands in its very 
intimate relation to the general circulation No other gland 
rc>ponds so rcadili to changes in tlie blood flow and cspeaally 
to bI()(Kl-prc-'«urc and none of the other glands ceases to secrete 
when lliL blood-prcscurc falls to a definite low le\ el as in tlie case 
of the kidnc} \ ou rcGill that in Uic dog unne secretion ceases 
when the blood-prc-'^urc in the ladnc} falls below 30 mm of 
mercura 1 lie ad\ ocates of Uic filtration theor} of the kidney 
function U'C this fact in support of their lupothesis because this 
amount of pra^-urc ju«t about ncutralircs the osmotic tension of 
the bliKxl 

There are apparent!} two mam factors which determine the 
r^te and the chancier of unnarx secretion name!} , the meclian- 
ical factor which i*, the influence of Uic general arculation, and, 
‘ccond Uic chemical factor mc.aning the compo^iUon of the blood 
Our probU ni i « made complex b} the fact that of thc^e tw o factors. 
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chemical and mechanical, one is seldom alone and dominant, 
changes m blood flow are so often, perhaps usuall}', accompamed 
also by some alteration m the diemical composition of the blood 
In the type of arculatoiy' disorder exemplified m this case 
we have the mechanical factor as nearly dominant as nature’s 
experiments permit You recall that in general unne secretion is 
dependent on both blood-pressure and on the veloaty of blood 
flow Rise in blood-pressure is accompanied by increase in 
urme flow, imless there be simultaneous vasoconstnchon m 
the kidney, and a fall in blood-pressure is followed m general 
by a decreased unne flow unless the kidney vessels are dilated 
The determiiung factor then is the capiUaiy' pressure in the 
glomerulus — ^not the general vascular pressure Passive con- 
geshon of cardiac ongm affects conditions which we can to some 
degree simulate by experiment GoU, a pupil of Ludwig, 
noted the decrease in unne output followmg obstruction of the 
renal vein This is an artifiaal passive congestion, and numerous 
cxperunents smce Goll’s have been done along these general 
hnes, and they indicate that tbs type of stasis results in a les- 
sened unne output, and the unne is concentrated and contams 
albumm and usually'some blood But have w e not just accepted 
the pnnaple that increase of blood-pressure m the glomerular 
capillaries induces increased unne flow, and it is e\ident that 
obstruction to flow m the renal vem will mcrease the capillary 
pressure within the kidney Now, wble obstruction of the vem 
does mcrease the capillary pressure m the glomerulus, the 
blood-curreni is at the same tune slacker, and tbs decreased 
blood flow induces two results a local asphyxia wbdi injures 
the glomerulus, and second, a concentration of the blood constit- 
uents through w ater loss tending to a nse in the osmotic resistance 
to the secretion of fluid There is then no mconsistency in the 
fact that passive congestion results m decreased unne, and it is 
readily comprehensible why all the unnaiy elements are hkewnse 
elimmated with difficulty While the unne is concentrated and 
the percentage of nitrogen and salts may be up to normal, the 
total excretion for any penod is defiaent 

The next case that I wash to take up with you has some 



NEPHRITIS 


7 


resemblance to the case we have just discussed Please give an 
abstract ol the record 

Clinical Clerk Sam W (No 229,110) This patient has 
also been admitted to the hospital a number of times smee 1915 
His chief complamt is dyspnea on exertion He has had m the 
past frequent attacks of sore throat, and chrome bronchitis 
intermittently for the last ti\o jears He denies any venereal 
infection and has had no other diseases of significance He 
vorks as a derk and his habits are good It was noted on his 
first admission, in 1915, that there was eiddently mitral stenosis 
assoaated with considerable enlargement of the heart He has 
been in this hospital sl\ times in the last five years, and with 
each admission, f oUowmg a period of rest in bed, his compensation 
has been regamed so that he could resume work Exammation 
at the present time shows that the heart is considerably enlarged, 
the apex impulse being m the sucth space, 9| cm from the mid- 
stcmal line There is a presjstohc thrill over the apex endmg 
in a sharp tap and a loud presj stohe murmur The pulse has a 
l>pical bigcnunal rhj’thm There is some dulness at the right 
base postenorly, which is due to flmd m the pleural cavity 
The li\ er ls markedly enlarged, is tender and pulsatmg There 
is ako some shifting dulness m the flanks and one sees that the 
legs are edematous The blood-pressure is about 110 mni 
^•slolic and 80 diastolic The blood count is not significant 
Of course there is considerable albumm in the urme and also 
hj-aline casts 

Dr Poster The question we arc now interested in is Has 
this patient purely cariac disease or has he also a significant 
nephritis’ 

Tlie albuminuria and the presence of casts arc as casilj mter- 
prcicd as ciadcnccs of cardiac Icaion as of nephritis This is 
also true of the edema of the lower extremities We get no 
help from the ocular fundi, since thc-c appear normal The blood- 
pre-surc might be misleading had we not a long history and 
frequent ob'cnations m the past and rcccntlj, when the heart 
vas pcrfccUj compensated up to last scar, the blood-pressure 
ah.a}-s being walhm normal limits The abihtj to secrete a 
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concentrated unnc points usually toward a normal kidnej, and 
in this instance tlie concentration has been constant!} high, tliat 
IS, above 1020 specific gra\nty The ratio of the night and day 
urme is also normal, the night urine is below 600 cm , and the 
speamens, both of night and day, being of high concentration 
This test cannot be used as an absolute criterion because oc- 
casionally one sees cases of avccedingly severe nephritis of the 
chronic tyjje where tlie concentration does not follow the ac- 
customed rule Estimation of tlie chlonds in tlie urine or in 
the blood would not be of significant help in tins case, since 
witli edema of an)' cause w hatever tlie chlond evcretion is ab- 
normal The phenolsulphonephtlialcm in several estimations 
had been shghtly below' SO per cent and the blood urea is above 
normal (urea, n 33 mg ), but botli of tliese disturbances are found 
in cases of severe cardiac decompensation Summing up the 
evidence that w’e have available then, we notice that no single 
fact points evclusnely to renal disease and tliat every sign is 
quite as well mterpreted by the hypotlicsis of chronic passive 
congestion of cardiac origin as by nephntis In other w’ords, 
tliere is no CMdence in the case to justify the diagnosis of nephntis, 
and w'c are sure of cardiac decompensation and some degree 
of passive congestion consequent to it But conditions in cases 
of this sort are not always favorable to any certitude, as in this 
case w'liere you ha^ e a long penod of observation to aid you and 
a vah'ular lesion that cannot be interpreted erroneously There 
IS not now' in the hospital a patient witli the clinical picture we 
desire, but here is a clinical record of such a case It is in some 
particulars similar to the case just seen 

The patient was a man fiftj-tw'o years of age, who came 
here because of djspnca and swelling of his feel Hisprc\i- 
ous health had been excellent, so he stated until a severe cold 
in 1918 kept him in bed about two weeks Possibl) this cold 
was influenza Tollowing this sickness he regained his strcngtli 
xerj' slow'ly, although he had no clear-cut symptoms other 
than fatigue A month pnor to his entrance to the hospital 
he noticed that his ankles were swollen, especially m the e\c- 
ning, tliough his shoes were not too tight in the morning IIis 
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phjsician ga\c him some mediane and, since he did not im- 
pro\c, c-sammcd his unne Probably albuimn -a as found, as 
the pibent \\as sent here with the diagnosis of acute nephntis 
The patient was a rather stout man of good color and not 
apparently \er> sick The notable facts recorded in his ex- 
amination arc rapid pulse with extrasj stoles shghtly enlarged 
heart inth a sj-stolic murmur at the apex accompanjnng but 
not replaang the first sound, the blood-pressure was 120/75, 
some impairment of resonance at the base of the right lung with 
diminished breath sounds indicating a little fluid m the pleural 
ca\nt} , considerable edema of the legs and feeL The first 
tuentj -four-hour collection of urme measured 880 cc , spcafic 
graMtj 1024, albumin -f-, hj aline and granular casts were both 
present The phcnolsulphonephthalcin test was 30 per cent for 
two hours 

With this data gathered at jour first examination you would 
not be quite clear in jour mind about the diagnosis and jou 
would consider prcsumablj scx’cral possibilities the order de- 
pending on jour indmdual mental bias Considering his age 
and tlic origin of his sj-mptoms in an mfcction one thinks of myo- 
carditis and cardiac dilatation, his habitus and albunununa and 
llic infection again suggest nephritis, or agam, he maj' have had 
a high blood-pressure for some time and, on that account possibly 
a poor mjocardium, which was further damaged bj the infection 
How do jou think jou would approach the problem, Mr X? 

Ci isicxL CiXRK Of course I am not sure what I might hax e 
thought, but the irregular pulse impre!.scs me now more than the 
albuminuria \t anj rate one would be right m insisUng on 
absolute rest for a period and. if the pulse-rale did not decrease, 
I should irj digitalis Furtlicr tests could then be done 

Dr Fostip You arc quite correct in considering jour 
problem fust as a UicrapcuUc one This paUent was, of course, 
1 cpt in bed Xo.\ to resume his record tlic ocular fundi were 
normal and the ahnnee of rctmal edema is significant, all the 
UMial procc<hircs in Uie waj of tests were indcasiie in result 
We .’crc then dome manj concentraUon tests on unnes and 
‘■oinc of thc-ic '^ugeened a fixation of concentraUon while some 
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did not Gradually this patient improved, the edema subsided, 
and the murmur at the apex was just audible, a trace of albumin, 
however, persisted in the unne There ivas never an abnormal 
amoimt of mght urme and by no method could nitrogen retention 
be detected Fmally, when tlie patient was well on in his con- 
valescence apparently and there wms no detectable edema, he 
received 10 grams of sodium chlond for two days in excess of 
the salt taken m his food He developed considerable thirst in 
consequence and passed more unne than usual, but tlie sigmficant 
fact to us was that he gamed just under 2 pounds in three days 
and promptly lost it agam Of course, all due attention was 
given to possible mistake m the causation of tins gain in w'eight, 
constipation, for example The case, in bncf, w-as one of cardiac 
disorder, but also he had a veiy early or shght renal involvement, 
which might easily have been overlooked This case illustrates 
a prinaple which we use constantly m diagnosis, namely, in 
order to detect early impairment of function it is necessary to 
impose strain In the case imder consideration the kidney was 
able apparently to meet the usual demands so nearly that no 
evidence of stress appeared until unusual conditions arose But 
I do not wish you to get the idea that refinements in diagnosis 
of this sort are purely for the satisfaction of an academic standard 
These attempts may at times seem of tliat cliaracter, but tlieir 
object is first and constantly to enable us to treat these diseases 
more effectively If you can recognize a confusing syndrome as 
due to a cardiac disorder you are m a position to give effective 
help — otherwise you are not In pure research even that is the 
object, though the road must often be mdircct 

The next case bears some resemblance to the last m some of 
the rlimral signs, and we will take this patient nexl 

Clinical Clerk Abstract of record Abe G , aged sixteen 
(History No 228617 ) The patient has alw'ays had good health 
and has had no serious sickness He was m the Navy dunng the 
war, actmg as machimst, and was given his discharge in January 
of this year In February he contracted a cold which confined 
him to the house for five days, then he returned to his work 
A few' days later he noticed that his face was swollen around the 
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cjcs and a -week or so after this the patient noticed that his body 
was swollen He said that at this time he was shghtly short of 
breath and had a little headache He did not notice any change 
in his unnation or in the color of the unne For a fen dej-s before 
admission to the hospital he suffered from persistent headache 
There had been no visual disturbances, no epistaxis no nocturia 
Upon examination on admission the patient appeared x erj' ill, 
but said that he nas not uncomfortable The e 3 ehds and face 
were distincUj edematous The significant facts brought out 
b\ the exammation nere that the heart was not apparentl}' 
enlarged and tlierc was no evidence of x alxTilar disease Some 
impairment of resonance at the bases of the lungs postenorlj' 
along intli dimimshed breath sounds and xoice conduction 
indicated fluid in both pleural caxities The abdomen was 
distended with fluid, tense, but not sensitixe There was also 
con'Jidcrable edema of the thighs and legs 

In the ab'cncc of anj sign indicaUxe of cardiac disease the 
general anasarca seems probablj' of renal origin The twentx'- 
four-hour specunen of unne measured 980 c c and the speafic 
graxitj was 1031 There was a x’crx large amount of albumin, 
botli hralmc and granular casts, a few leukocytes and red blood- 
cclh The blood count showed sccondarj anemia and the 
Wa'sermann test was ncgatixe Examination of the fundus of 
tlic C 3 e<; rexealed considerable edema, but no hemorrhages or 
exudate, and the blood-x essds did not appear abnormal 

Dr Fosttr In this t 3 ’pc of nephritis it is not usual to find 
exudate or hemorrhages in the retina It is, howexer, quite 
common to find X'aixnng degrees of edema There seems no 
question about the diagnosis of nephritis in this case Thebnl 3 ’ 
question which we haxe to settle is the t 3 ’pc of renal disease Is 
this as it would ^cem to be, an acute nephritis, following some 
infection vhich tlic patient called a “cold,” or haxe xxe to deal 
with an acute process supcnmpo«cd upon a chronic, latent 
condition^ We Inxc to remember that this patient was sick 
for a number of xxecks before he came under our obscrx’ation 
In order to dttcrminc tlie questions we haxe asked it wall be 
nca'vsarx to rc-ort to some spcaal tests In the first place, w hile 
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the ophthalmologic examination is not conclusu e, the absence 
of hemorrhages and exudate suggests tliat anj chronic process 
has not been of long duration Retinal changes are xcr}' apt 
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to occur, in fact, are of much more frequent occurrence than 
usually stated, because this type of examination is often omitted 
The blood-pressure chart, nhich I show jou, does not give us 
deiimte cndence of the txpc since transitorj rises in blood-prcs- 
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sure similar to those depicted in this chart are often seen \rith 
acute glomerular nephritis— that of scarlet fever, for example. 
The phenolsulphonephthaldn is suggestive The first estunation 
was 40 per cent , tie second estimation, two weeks later, was 
30 per cent So far as this test would indicate the disease process 
IS progresdng unfavorably Have we any confirmatory signs 
pomting m the same direction? The first estimation of non- 
protem mtrogen was 56 mg per 100 c.c of the blood The 
second estimation was 61 mg , the third, 64, the fourth, 88 mg 
In brief there is a constant increase, durmg the period of observa- 
bon, m the amount of waste nitrogen in the blood, and this m 
spite of the fact that the pabent has been on a low protem diet 
during this penod Incidentally, I might menbon that the diet 
has not been intentionally scanty, but because the patient has 
not had an appetite to take more than a very small amount of 
food Durmg this same penod the amount of uric add m the 
blood has risen from a normal figure to one that is dishnctly 
abnormal I shall refer to that somewhat later 

So then, you sec, that while the pabent has been under ob> 
servabon he has developed a pronounced mtrogen retenbon or, 
as the French sa}’, azotenua ^loderate degrees of nitrogen 
retention do occur with cardiac decompensabon, as already men- 
boned,but hardly to the degree mamfested m this patient, and, 
morcoN cr, there arc not anj symptoms of decompensabon nor 
anj signs of xal\*ular or myocardial disease The most reasonable 
e.xpIanabon to be oficred m this case is that the imbal infccbon, 
which the pabent termed a cold, was followed by an acute 
nephribs This acute nephritis, instead of subsiding, the in- 
fiammabon has conbnued and, as >ou know, all long-standmg 
mflammabons are accompamed bj connccb^ e-tissue prohfera- 
tion This process m the kidne> gi\ cs nse to that picture which 
morbid anatomists are accustomed to speak of as secondarily 
contraebng kidney or, in a terminology I shall c.xplam later, 
subacute glomerular nephnbs Funcbonally this condibon 
make? itself mamfest in just those signs that we obscr\ e in tkic 
pabent If It were not for the \cty considerable mtrogen re- 
tenbon we should doubtless regard this case as one of paren- 
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chymatous nephntis, or the type that is spoken of nowadays as 
nephrosis Anatomically the fadney in these cases more closely 
resembles parenchymatous nephntis than the contracted kidney 
of chrome mterstitial nephntis, but there is this difference, that 
the kidney’s substance is firm and harder, and microscopic 
exammation reveals a prohferation of the interstitial tissue and 
not infrequently the obliteration of glomeruh and tubules 
Had the opportumty come to us to study this case at an earlier 
penod m the disease we might have regarded it correctly as an 
acute nephntis of the glomerular type By that you are not 
to imderstand that the glomerulus is the only element in tlie 
kidney that is diseased in typical glomerular nephntis, of scarlet 
fevei, let us say, but rather the element where disease is most 
conspicuous You recall that several years ago interest was 
reawakened m the endeavor to make a finer classification of 
diseases of the kidney, to differentiate, for example, disease of 
the glomerulus from that of the tubule, to distinguish a pnmaiy 
disorder of the blood-vessel from the renal element, and Schlayer’s 
name was particularly assoaated with these studies 

Vanous clas^cabons of renal disease based upon histologic 
changes are known to you, for example, glomerular nephntis, 
tubular nephntis, etc , and numerous attempts have been made 
to produce these isolated lesions expenmentally, and from that 
to build up a more refined diagnostic procedure than we now 
possess The studies and conclusions of Schlayer were most 
pretentious m their object and were based on the idea that some 
poisons, for example, arsemc, act on the glomerulus, while other 
poisons, such as uramum, mduces lesions chiefly m the tubule 
But these mvestigations of Schlaycr’s produced httlc if^anything 
of permanent ^alue, because it has been shown that none of,tlic 
poisons known is exclusively “vascular” or "tubular”, indeed, 
they are not even exclusively renal m their effects In brief, 
the function tests, such as the lactose and lodid tests, which 
resulted from Schlayer’s work are quite abandoned, and these 
laborious researches estabhsh that we cannot at prescnt^bnng 
histologic lesions m the kidney mto direct relation with functional 
behavior It has been \cry prettily shown by Whipple m his 
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stud\ of the effects of to-ac proteose that se\ere disturbances 
of function (lo\\ phthalein excretion and nitrogen retention) 
can occur without any agnificant or detectable alteration in the 
renal cells 

It is nccessarj that we conader our problem of disease in the 
patient and in general from a broad pomt of view: Disease 
of the kidne>s is seldom if e\er unaccompanied by general 
disturbances, and this must not be o\erlooked For, grantmg 
a definite lesion, the important question is its cause A more 
promiang field for studj than the one abo\ e outhned would seem 
to be a conadcration of the chemical factors of renal secretion; 
the influence of ^a^atlons in the blood plasma on the flow and 
composition of the urme, and quantitati\ c estimations of elements 
in blood and urme would appear a sounder basis of classification 
The degree of the renal lesion would then be measured by the 
ability of the kidney to meet alteration m blood plasma by 
changes in tlie unne composition 

Reference should be made in passmg to the classification of 
ncphntis which has been suggested bj Vollhard and Fahr You 
will best onent j ourself in this dassification by rccalhng that 
tlie old term of “parcnch}’matous nephntis” encompasses both the 
tubular ncphntis and acute glomerular nephntis of Vollhard and 
Fahr According to these authontics, tubular ncphntis is 
characterized climcallj by edema and a scanty unne of high 
speafic g^a^^tJ containing much albumin There is practically 
alwaj*s a low blood-pressure Tubular ncphntis, or nephrosis, 
•shows little or no tendenej- to dciclop uremia and, in a general 
waj , tlie prognosis is good With acute glomerular ncphntis, 
on the other hand, while there are man\ sj*mptoms m common, 
«ucli as edema ohguna, the blood-pressure is usually elevated 
and tlicre is a deaded tendency to uremia Glomerular ncphntis 
occurs also in the clironic form, wluch in the begmnmg maj be 
\cr} insidious m iLs mamfestauons These cases are usually 
recognized b\ thcir peculiar pallor and cmaaation, the frequency 
of digestive and arculatoiy di<;turbanccs, and the high blood- 
pre^^ure and cardiac hj-pertrophj The unne is increased in 
amount and there is nocturnal frequcnc) These patients are 
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apt to have albummunc retuubs. Dropsy is infrequent and 
uremia a common termmation 

Under “renal sclerosis” VoUhard and Fahr grouped the finnl 
renal changes resultmg primarily from fibrosis, for example, the 
sclerosis following glomerular nephntis and that resultant upon 
artenosclerosis 

While this anatomic division is probably an advance upon 
those heretofore used, it has the same defect mhercnt in all 
dassificabons of renal disease First, we very seldom see a 
diseased kidney wherem one clement, such as the glomerulus, is 
involved, the tubule bemg qmte normal As a rule all elements 
are mvolved and any quesbon of degree resolves itself mto a 
matter of opmion Then , too, it is assumed in these dassificabons 
that we can estimate from the appearance of a cell the probable 
degree of impairment of its funebon during hfe— relabvely a 
dangerous assumpbon In the third place, by connecting a 
lesion m a renal element, such as tubule or glomerulus, with 
specific symptoms, for example, edema, we arc assummg a knowl- 
edge of physiology which we certamly do not possess 

Of the m aking of dassificabons of disease, like books, there is 
no end, and new dassificabons arc of use in sbmulabng mvesb- 
gabon m these diseases They arc helpful too as w'c approadi 
constantly more dosely to the posibon which is the test of saence, 
the abihty to predict — ^prognosis But dassificabons based 
purely on anatomic changes m an organ whose physiology is 
quite obscure hdps therapeubcalJy not at all Today tliere is 
no consensus of opinion even among physiologists as to the 
specific funebon of tlie glomerulus or the tubule We speak of 
the kidney as a secretmg organ and mean tliat the cells abstract 
from the blood materials dischaiged into tlic tubules, but which 
cells secrete urea and wludi salts? The advocates of the filtrabon 
doctrme hold a x'cry different idea, and assign to the tubular 
cells a funebon of resorbmg the excess of water discharged by the 
glomerulus In such a clouded state of knowledge, of what 
pracbcal gam is it to classify a case of nephnbs as glomerular 
or tubular? Little enough are we able to accomphsh at best, 
but a physiologic point of xaew is of some assistance, and, for tliat 
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reason m tins clinic \ic arc accustomed to emphasize the dis- 
ordered physiologic funebon in renal disease rather than the 
anatomic lesion We haie then nephntis with defect of water 
and salt chminabon and nephnbs with defect of mtrogen elimina- 
tion and mixed t}'pes, where both of these functions are dis- 
ordered The last case yon saw was of this mixed t^pe Early 
in the disease the rctenUon was, possibly, exclusively of salt 
and water Some of these cases respond m a grabfying way 
to diets poor m salt Epstein has found that some cases do 
well on high protein diets And, unfortunately, I must add 
there are many not benefited by any mode of treatment, but pro- 
gress only downward, the early salt and water retenbon bemg 
compheated later by' mtrogen retenbon Such cases often ter- 
minate m uremia if they escape infecbons 

We must consider next mtrogen retenbon smee it is the notable 
disturbance in many cases of nephnbs An mcrease of urea m 
the body fluids m ncphiibs was, you recall, detected by Bright 
in his classic studies The development m tcchmcal methods 
has stimulated and aided chmeal study wonderfully dunng the 
last decade Attention, of course, was focused on the mtrogen 
bodies exaeted m the unne, and it has been found that there is 
some relation betw cen the scv’cnty of the renal disease and the 
substance exacted Creabmn, for example, is retamed in the 
blood only when the disease is far advanced, while unc aad 
retention may occur without symptoms Urea retention occupies 
apparently a mid-position and because of the ease of tcchmc 
it IS the substance commonly estimated in blood 

The next patient represents a classical type of the disease 
V c arc 'Studying W ill y ou please giv c the history of this patient? 

Climcal Cltrk This patient, Gaetano A , is forty' years of 
ape (history' Ko 229,582) He came to the hospital complaining 
of shortness of brcatli and weakness There is no history' of 
any di‘^ca*c in his family , ^o far as he know s He has nev cr had a 
serious illness Tliac has been some trouble with lus nose, 
whidi he describes as "catarrh,” marked by symptoms of ob- 
struction to breathing Tins difficulty is of very long standmg 
He has not had headaches, but he states, on direct qucstiomng, 

\t>U4—s 
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that Ills eyes have been poor for the last three years There 
have been no pulmonary S5'mptoms nor any gastro-intestinal 
disturbances He gives a history of lues twenty years ago and 
for this he received a long period of treatment He says that he 
has had frequent unnation, especially at night, for tlic last 
seven or eight years, and for about the same lengtli of time he 
has had cramps in the calf muscles This pain he describes as 
“gnpping,” says that it starts in the calf of the leg and travels 
up to the hip Occasionally similar pains occur m the amis 
The chief symptom at present, shortness of breath, began in- 
defimtely about six months ago, and during this time he worked 
only two 01 three days a week Apparently there w as increasing 
weakness as well as dyspnea and occasionally slight sw'clling of 
his feet None of these s^miptoms, witli tlie exception of the 
dyspnea, have mcreased m seventy There have been no head- 
aches, no nausea, or diarrhea His eyesight is not w'orsc than it 
has been The dyspnea, however, has increased and for the 
two weeks pnor to adnussion the patient had difficulty m sleeping 
on account of it 

On examination one is struck first by lus pasty complexion 
There is perhaps a suggestion of edema under tlic eyes Atrophic 
rhinitis explains the catarrhal symptoms he has complained of 
The retinal exammation showed many hemorrhages, some 
patches ol exudate and degeneration, and also sclerotic artcncs, 
a typical picture of albuminunc retimtis The heart is appreci- 
ably hypertrophied, ivithout any evidence of insufficiency, and 
the blood-pressure on admission was 220 systolic and 160 di- 
astohe The Wassermaim test is negative In other respects 
the exammation revealed nothmg significant 

The urme is of low* specific graiuty, contains albumin in some 
speamens, not in all, and there are a few hyahne casts The 
phenolsulphonephthalein excretion was too slight for measure- 
ment The blood urea n was 152 mg and the blood sugar 
214 mg per 100 c c 

Dr Foster How do you interprete your data in this case? 

Clinical Clerk The case is one of advanced nephritis of 
the nitrogen retention t^Tic 
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Dr Foster WTiatfactsareto jou most important m estab- 
lishing jour diagnosis’ 

Clinical Clerk The history is not as conclusive as one 
might haie c’qpected, considering the seventy of the disorder 
The diagnosis rests chiefly upon the phj-sical signs, that is, the 
albuminuric retimtis, the lugh blood-pressure, the persistent low 
concentration of the urine, and the \ery high blood-urea 

Dr Foster Notice the general appearance of this patient, 
he looks sick, his skin is palhd, he is undernourished and anemic 
This aspect is not unlike that of a case of phthisis, you can 
understand nhj one of the diseases most frequently mistaken 
for pulmonarj' tuberculosis is chronic ncphntis Chrome 
bronchitis is often a compheabon of renal disease and com- 
pletes the resemblance WTiy do you say that the disease is 
advanced? 

Clinical Clfrk Estimations of the creatimn of the blood 
ha\c been made and this is non about 10 milligrams, three 
times the normal figures 

Dr Foster Tliis case represents the text-book \anet) of 
chronic ncphntis, probablj of considerable duration No dis- 
ease can be more insidious, and e\en jet he has not developed 
the sjTnptoms ue assoaatc mth mtoxication, notably hcadadie 
and nausea But I ivish to call jour attention to the fact that 
Uicrc are already uremic manifestations and, uhile he seems 
apathetic, he is restless and imtable Mcntallj he is far from 
lucid, his answers arc slow , c\adcntK uncertam, and, while he is 
not now disoncntcd, the strain is apparent, and at tunes he is 
dchnous There is, in bnef, a mild to\ic psychosis There was 
the possibihtj of complicating cerebrospinal ssphilis which we 
bchc\ c to ha\ c excluded In that relation, let me renund j ou 
that tlie colloid gold cur\ c of cerebrospinal fluid in uremia ma\ 
fall watlun tlic sj’phililic zone Haac you no explanation to 
olTcr for his shght fc\cr, which I noUce runs between 100° and 
101 1 , and also the considerable Icukocj losis of 22,000’* 

Ci iMciL Cli rk I know lhatc\cr\ effort has been made to 
a'clude ana infccUon, Uie smuses haac liccn examined and the 
' -n , thr« htcr follownc urc-n.c conxails ons 
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teeth, and there are no signs of any inflanunatoiy’ process any- 
where so far as can be discovered 

Dr Foster You will observe that the majority of cases of 
uremia developmg as an outcome of this type of nephritis have 
fever and leukocytosis The explanation of this is not entirely 
dear, and I have wondered if the fever were possibly like the 
xanthm fever of which perhaps you have heard, or m some cases it 
may be desiccation fever It is conceivable that the leukocy^te 
inaease nught be due to a similar cause Whatever the cause, 
fever and leukocyinsis are common m lu'emia of this type On 
what prmaple do you treat this patient? 

CuNiCAi CtERR It was Very evident that his nitrogen 
metabohsm is defective, and that he cannot excrete the waste 
products The indications would be then to reduce the protein 
mgest to the lowest possible terms, and this was effected by givmg 
him a carbohydrate diet Of course m addition he had the routine 
rest m bed and was encouraged to take as much water as possible 
On the first day of his treatment he received several intra- 
venous infusions of glucose 

Dr Foster What diet would you employ to secure a mini- 
mum protem ration? 

Clinical Clerk The ideal food-element would be glucose 
on account of its effect m sparmg protem catabolism of the 
body tissues, and, m fact, that was the chief food for two days 
It was used in beverages, mtravenously m 10 per cent solution, 
and by the Muiphy-dnp method When sohd food was given 
we used nee, sugar, stewed fruits, and cream Later we can use 
milk for a graduated mcrease of protem, and butter to supply 
calones Rice is a large element in the diet because it is poor m 
protem 

Dr Foster You mentioned that you encouraged the patient 
to drmk copiously and, you also used other means to supply flmds 
That is important, and, e think, founded on a sound prmaple 
We noted m this dime that when patients with nephntis and 
mtrogen retenbon were given neighed and analyzed diets so 
that we knew exactly the mtrogen intake, the mtrogen excreted 
m the unne then depended largely on the amount of water the 
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patient drank— provided the water is excreted and the urme 
\olumc increases We speak of fixation of concentration of the 
unnary nitrogen, meaning that the patient is unable to secrete 
unne contaming the normal 2 to 2 5 per cent of mtrogen, but at 
best perhaps onlj 0 5 per cent Evidently then the total nitrogen 
eliminated bears a relation to urme volume We found that 
utihzing this prinaplc combined with reduebon in the protdn 
of food w c could m some cases reduce the blood-nitrogen to a 
figure approximate^ normal and that the pabents recovered 
some semblance of health Not always can one succeed however 
The obstacles arc (a) failure of water diuresis, edema resulbng, 
(b) cardiac embarrassment due to the extra work, (c) fixation of 
nitrogen at a percentage so low that an adequate water mtake is 
impossible to accomplish The next case to be presented was 
treated here over a year ago with some success 

It is sdd a good physidan is notable for what he does not 
do— beware of diurcbc drugs 

We have had an opportunity of observing this pabent over a 
considerable penod of bme Will j ou please read a summary of 
her chnical record 

Climcal Clkrk This pabent, Tillie S , is thirty jears old 
and clic was admitted on the 13th of Apnl, complauung of pam 
of the lower part of the abdomen Her famil}' history is not 
important She has alw a> s been w ell and remembers no sickness 
of anv kind She saj s tliat she has had noctuna once or twice a 
night all her life Several vears ago she consulted an oculist on 
account of blurnng of her vision We do not know what dis- 
turbance was found, but she was given glasses The latter 
part of 1918 she began to hav c vnolcnt headaches and gav e up her 
w ork Thc'c headaches w ere assoaated wath attacks of v erbgo 
Sev cnl dav s before her first admission to the hospital, in January, 
1919, "he V as \crv mucli dcpres>md mentallj and had consider- 
able nau'ca Her fnends state that shortlv after this 'he became 
mentallv “liezv *' and they also slate that she had fiv c convailsiv e 
«ci 2 urcs and llien '<hc w as brought to the hospital At the brae 
of her firct admission the following facts wcic brought out 
Tlicrc was pn area of rcunal sclerosis in the left eve marking the 
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Site of an old hemorrhage The blood-pressure vaned between 
190 and 220 systolic and 130 and 150 diastolic, and the heart 
was somew'hat enlarged, but tlicre were no signs of vaKsilar 
disease She had a slight fever for the first few days at tliat 
admission The unne contained albumin and casts, the dailj 
volume varjnng betw-een SOO and 1500 c c The concentration 
tests at tliat time indicated considerable adaptability in the 
kidney, as the accompanying diart show's, nor w'as tliere any 
marked disturbance in chlond excretion The mtrogen excretion, 
however, was defective It w'as interesting also that the day 
unne was 1038 c c and night unne only 440 c c as a maximum 
The phcnolsulphonephtlialein estimahons were made a number 
of times, the highest being 14 per cent for tw’o hours Also 
estimations of non-protein nitrogen w'erc made, the highest being 
107 mg , which gradually fell to 65 mg before the first disdiargc 
from tlie hospital The creatmm of tlie blood w'as constantly 
about 4 mg This patient had sex'eral convulsive seinires at 
tlie time of tlie first admission and she w’as discharged w'lth no 
c.\pectation that she w'ould rccox'cr healtli Since the discharge 
from the hospital she has lix'cd at home and has been, for tlie 
most part, fairly comfortable except for pcnodic headaches, which 
she says w'crc of agonizing scx'cnty The patient lias, liowcvcr, 
apparently been rather weak and lacking in cnergj', since she 
states tliat she has done x'er}' little and has not been able to help 
in domestic duties For the last six weeks pnor to the present 
admission tlic headaches haxc increased in frequency and it is 
on account of tliem Uiat she has been compelled to return to the 
hospital On examination the patient does not now appear 
seriously ill She is well nounslicd, even somewhat too stout 
There is no c^'ldencc of cardiac embarrassment, although tlie 
blood-pressure is exceedingly high — at present the systolic is 
220 mm The heart is definitely enlarged There arc no mur- 
murs and no arhytlimia The lungs and abdomen apparently 
arc normal There is no edema of the extremities, no tenderness 
o\er the nerxe trunks Examination of the ocular fundi shows 
a moderate degree of optic neuritis and some new- patches of 
exudate on the temporal side of the disks of both C 3 'es 'I Jic 
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\c 5 sds m the rcUoa are remarkably tortuous The concentra- 
tion test for nitrogen i%as done twice and although there is a 
marked increase in the non-protein nitrogen of the blood, the 
nitrogen excretion for tiventj-four hours was onlj 2 8/ grams, 
which with the unne Aolume of 1100 cc works out to a con- 
centration of 0 26 per cent The specific graMty of the unne, 
howcicr, runs as high as 1020 EMdently the concentration is 
dcfccti\c in respect to mtrogen only The other tests confirm 
those of the earlier admission and arc not m any essential different 
from them 

Dr Foster WTiat then is jour diagnosis m this case^ 

CuNTCAt. Clerk It is a case of chronic nephritis or, in the 
tcrminologj used in this hospital, chronic nephntis with mtrogen 
retention 

Dr Foster Do you think that jou could have amved at 
this diagnosis without the laboratoiy aids which you have made 
use of? 

CttvictL Clerk I am not so sure that the case would have 
been as clear to me as it now is, but there arc some outstanding 
features which I should think would have pomted only to the 
diagnosis The most impressne of these arc the sjTnptoms 
licadiche, nausea and lomiting and convulsnc seizures, preced- 
ing the first admission and the high blood-pressure and exudate 
in the rctin*c The routine laboratory examination of the unne 
are perhaps suggcsUic, but are not so important as the other 
clinical manifestation alrcad} mentioned 

Dp Foster Of what especial use then do jou thmk the 
hbontorj procetlurcs liaic been, other than satisfnng jour 
cunositj concerning the metabolism and perhaps ginng jou 
'omc added facLs of a confirmatorj nature’ 

Clivical Clerk The laboratorj results haie been of tlie 
greatest help in indicaUng the Imc of treatment tliat should be 
pursued for tlic benefit of the paUent But I do not think the 
‘^cicrilj of tlie nephritis would ha\c been appreaated witliout 
thece ta-Ls llic piUcnt looU too well 

Dl Fosti V J ou cfitcd also that there is now an optic 
t'cuntis of low grade 1 here maj be no confusion here because 
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the other retinal lesions are so typical, but we have to remember 
that m some rapidly developmg cases optic neuntis exists alone 
and then in assoaabon inth headache and vomitmg the resem- 
blance to brain tumor is evident One easily appreaatcs hou 
slovenly made examinations may lead to a grave error and 
irreparable mjury 

Not m every mstance are all signs and symptoms so defimte 
as m this case Let me take the functional tests first, smce on 
them you have focussed your attention While mtrogcn re- 
tention IS generally detectable m nephntis without edema, yet 
not mvanably, even cases of uremia may fail to show the mcrease 
Other cases have remarkably high pbenolsulphonephthalem 
excretion, but with other evidences of advanced disease The 
mtrogen concentration m the urme and the total chmmation 
under rigid control may be, for short pcnods, so satisfactory that 
it deceives the unwary The lesson to us m this is Do not 
depend on any one test, and regard no smgle observation as 
final Your mmds now bemg “polarized,” as Ohver Wenddl 
Holmes said, nausea, vomitmg, headadie, and convulsions suggest 
only nephntis and the uremic syndrome, but suppose you saw 
for the first time a child who had had these symptoms a week and 
was stuporous These are the symptoms of onset of many m- 
fections Fever is not a differentiating fact, smce it is common 
m “dry” uremia Chrome nephntis is not rare m childhood, 
and the problem I have outlmed for you may be difficult mdeed 
Mistakes are commonly of two sources overlooking a sign, 
ignonng a fact 

Reference must be made m passing to some functional tests 
not a part of the routme in this dime, and tlie Ambard quotient 
IS of this dass Several years ago rather lugh hopes v.ere enter- 
tamed of the help to be denved from this test, but it seems the 
promise was not fulfilled, smce the test is largely abandoned 
Advocates of the test daimcd for it chiefly data beanng on 
prognosis, but current opimon apparently regards the formula as 
confirmatory only of the obvious Now vhile it is doubtful 
whether the action of the hvmg kidney can be arcumsenbed 
withm the bounds of a mathematical formula, yet tlie prmaple 
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involved, it seems to us, was correct m that the rate of excretion 
bj the Iddncy was qualified by consideration of the excretory 
product in the blood during the period of observation In some 
excellent studies on the excretion of urea in expenmental nephritis 
Addis and his assoaates hav e observ ed that the nearest approach 
of co-rclation between functional and anatomic change can be 
secured by considering together the amount of urea excreted 
dunng an hour period and the blood urea at the same time 
When the anatomic lesion m the kidney is shght, in order to 
rev eal functional change it is rcqmsite to create artifiaal condi- 
tions, that is, to impose stram bj’ admimstenng considerable 
doses of urea There is not v et any sufBaent volume of dimcal 
data on this test, but the pnnaplcs involved, namely, imposed 
strain, and the relation of blood concentration of the substance 
to the amount excreted during a test period, are correct The 

, , , . urea m one hour’s unne 

formula is thus expressed — — . , . r 

urea m 100 cc blood (mid-hour). 

It IS also intercsUng that neither the blood concentration alone 

nor unne concentration alone revealed adequate relation of 

function to early structural change This fact has a practical 

bcanng on tests of concentration in common use and warns us 

against too mcc distinctions Our mtcrprctations of percentages 

of blood-urea, for example, or urme concentrations are justified 

onlj when there is a marked deviation from normal ranges The 

next case presents a difiercnt picture 


CuMCAL Clerk Nora (historj No 227,179) Fortj'- 
seven vears old, came to the hospital on account of palpitation 
of tlic heart, shortness of breath, weakness and swclhng of ankles 
llic famih historv is in doubt The patient states that she 
recalls no <cnous ■'idjicss until six jears ago she vias operated 
upon in this hospital for a fibroid tumor of the uterus For an 
indefinite period after this she was m good health, but for a couple 
of \ ears, perhaps longer, she has had dj'spnea on exertion This 
svmptnm was not of senous embarrassment until last year 
Before her second admission to the hospital, in Januarj, 1920, 
'he Ind vime headaches, but was troubled duefly on account of 
tl’c p-'lpifUon \bout diis Umc she took “cold” and all tlie 
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symptoms became more severe and she was too weak to work, and 
at this time there also developed a slight swelling of the nnUt»s 
There has been no disturbance of vision, no edema of face, no 
gastro-mtestmal symptoms, no pol 3 mna or frequency 

The sahent facts detenmned at the admission m Januarj' 
were obesity, cardiac hypertrophy, and dilatation, normal cardiac 
rhythm, hypertension, systohc pressure 180 mm , diastohc 130 
mm , shght edema of the legs The unne was concentrated and 
contamed albumm and casts Repeated tests of the renal 
function were essentially normal m result For example, the 
phenolsulphonephthalein test was 52 per cent and the blood- 
urea 22 mg All the vanous tests were done and gave comparable 
results The retmae were normal except that the artcnes were 
tortuous and vems compressed The diagnosis determined upon 
at that time was primary hypertension, cardiac hypertrophy, 
myocarditis, cardiac dilatation, passive congestion of the lungs 
and kidneys She was treated by rest m bed, Karell diet and 
digitalis, and gradually improved, so that she left the hospital 
free of symptoms The blood-pressure remained high, however, 
and not changed by any procedure tned After discharge the 
patient was comfortable for about six weeks Gradually dyspnea 
developed and finally orthopnea, and she returned to the hospital 
last month with marked edema of the legs and fimd in the nght 
pleural cavity It was mcreasingly difficult to keep the patient 
comfortable, and on account of the blood-pressure, which was 
now constantly over 200 mm , no measure to reheve the heart 
strain was successful She was bled several times Fmally a 
cerebral hemorrhage occurred dunng sleep, resulting in complete 
nght hemiplegia ‘ 

Dr Foster What is your diagnosis? 

Clinical Clerk The special tests for nephntis have been 
done a number of tunes and there was no evidence of impaired 
renal function I presume the case should be classified as one'of 
essential hypertension with terminal cerebral hemorrhage 

Dr Foster Do you, however, believe, all thmgs considered, 
that the kidneys are anatomically normal? 

‘ She did not recover consciousness and died in forty eight hours 
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ClEsncAL CiXRK That is \crj doubtful But m managing 
the case ne did not need to consider her chief danger from de- 
fective sccreUon, but rather from cardiac disorder or cerebral 
acadent. 

Dr Foster This term "essential or pnmary h>pertension” 
lias first coined because it nas found that an occasional case of 
high blood-pressure showed at autop^' only insigmficant disease 
of the kidnc}-s There are undoubtedly such cases, but the> are 
uncommon, and e\en then jou undeistand the latitude allowed 
the pathologist in deadmg what is normal Now a transition m 
thought seems to be taking place in that some regard essential 
hj^icrtcnsion as the primary disorder and nephntis a sequal 
In a sphere of medianc where we have so few facts it seems 
unfortumatc to use terms which sum at defimte concluaons 
The sj'mplomatolog> of nephntis is quite vaned and, for all that 
is known to the contrary, it is quite as likely that hypertension 
maj often be the only manifestation for considerable penods 
as that hypertension causes renal degeneration We have m 
these diseases a profound metabohe disturbance mamfested 
sometimes chiefly as hy^iertcnsion, again as frank nephntis, and 
in other cases as artcnal sclerosis It is premature to hold 
opinion as to whicli is cause, which cfTcct These are subjects 
for research , not for idle dogmatic statement The facts indicate 
in general only rclatii e differences Excludmg the acadent of 
intcrcurrcnt infection, nephntis tends to terminate m an in- 
toxication uremia, but many cases succumb to cardiac degenera- 
tion or cerebral acadents, while hyTiertcnsion tends to cardiac 
di'ordcr and cerebral hemorrhage, but some cases end in uremia 
In the ab’^nce of a clear understanding of the primary’ cause 
w c arc forcetl to regard these disorders as syndromes and endeax or 
to aid as licst we may some one failmg function, or if wc can, to 
postpone llie failure In practice that is our aim, so to arrange 
the pnticnt's mode of life and habits that less strain wall fall upon 
an oxcrlaxcd heart or a cerebral vessel In general that means 
to correct ex cry «inglc possible cause of abnormal strain on the 
pxiicnt s xitility Itxxl re-t, work foci of infections, exerasc — 
all mu«.t be considered— remembering that these piticnts arc 
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fundamentally disordered and react excesavely to the effects 
of various stimulations and depressaon Because remarkable 
benefit occasionally results from a sharp reduction in food or the 
removal of an infected focus these have been asagned a causal 
relation to hypertenaon Few disorders are distin guish ed by so 
many immediate causes! 

As you are qmte well aware, the causation of the mcrcased 
blood-pressure m essential hypertension is unknown There are 
many opimons, but httle evidence in support of any of them 
Now one of the observations that has been often made on the 
blood m these cases is that the total sohds, and particularly the 
proteins, are conaderably elevated above normal This coni tion 
would have the effect of mcrea^g osmotic resistance to secretion 
and hence a fall in unne secretion In order to mamtam the 
normal unne flow a compensatmg factor for this osmotic resistance 
must enter, and the usual compensatory factor is a nse in the 
blood-pressure This is purely conjecture, but it is a problem 
worth a httle study Then, too, blood colloids, like colloids m 
general, form combinations with water in vanous proportions 
(analogous to water of crystallization) and these combinations 
are quite senative to many influences — ^hydrogen concentration, 
salts in solution, etc So that in the field of hypotheses there are 
ample problems for solution, and we need not fall back on the 
rather clumsy mechanical concqitions that have been offered 
to mcplam essential hypertension The causal factor may be as 
simple as some conceive, but probabihty is agamst it 
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CLINIC OF DR HARLOW BROOKS 
Uvn'ZRsiri ,\xd BellevtjE Hospital Medical College 


THE COMPLICATIONS AND SEQUELS OF INFLUENZA 
AND THEIR MANAGEMENT 

A LITTLE over a \car and a half ago I was permitted to 
analjvc and stud\ a group of nearly 9000 fatal cases of supposed 
influenza The most striking and outstandmg fact which this 
studj presented to me was that in but \cry few of these 
instances could the immediate cause of death be attnbuted to 
the infection itself, but ratlier to some comphcation or sequence 
of it Mam of these cases had been \ery hurriedly and perhaps 
supcrfidallj studied it is true, they had been collected and re- 
ported bj a great manj different phj'siaans m the stress and 
exatement of w ar , and in many instances w ere records made w hilc 
actually under fire Howcier, I do not think in all the world 
there could haxe been selected a more vinlc able, and consaen- 
Uous bodj of medical men The fact that they were where 
the} w ere is ample index of that, and thcfact that their conclusions, 
in tlic m?in, corroborate those of the practitioner in dvil hfe 
maJ cs this rc\ncw of particular importance because of the \ ery 
large amount of diacrsificd material which it represents All 
of these cases w ere studied at autopsy , and while in some instances 
the inacstigitions were not elaborately detailed or highh' saen- 
tific, their general bearmg is quite condusiae in my opinion 
Of this group of fatal cases which were collected from tlie entire 
American Expeditionary Forces, just 2 were reported as djmg 
of “mflucnz,-* ” Some cases were recorded as djang of mastoid- 
itis, complicating influenza, some of general septicemia terminat- 
ing influenza and most of all naturally, as djang of a broncho- 
pneutronn terminating an influenza The essential pomt was 
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that none of tliese medical officers were content with a diagnosis 
of "influenza’' as suffiang for a cause of deatli In tins view- 
point I tliink tliat most Boards of Healtli w ould entirely coincide, 
and very few would accept as a sufficient cause of death the sole 
diagnosis of "influenza ” 

As a matter of real chmeal fact the disease of influenza is 
chiefly charactenzed by its complications ratlier tlian by its 
ow n spcafic picture Divest even its onset of the Ijincal sjTnp- 
toms of tliose secondary conditions ivhich occur in Uic disease 
and tlie diagnosis of “influenza” would be a very difficult one 
to make, and can be amved at only by exclusion, unless one is 
content to accept as conclusive the presence or absence of Uic 
Pfeiffer baallus 

We are still much in the dark as to tlic cause and nature of 
influenza, few of us now accept the influenza baallus, even after 
Ceal’s very striking demonstrations None of us, I fancy, tliinks 
for a moment tliat tlie pneumococcus, tlic Streptococcus hemolyl- 
icus, or the vindans is tlic essential ctiologic agent, and yet we 
must confess tliat, in so far as our present knowledge goes, it is 
tliese secondanly infcctmg orgamsms which mostly cause tlie 
comphcations ivhich mark the disease and w'hicli eventually kill 
Uie patient in nearly all instances 

From the standpoint of treatment the same curious anomaly 
pertains Within a few days after tlie onset wx are no longer 
concerned with tlie “influenza,” but witli the pneumonia, tlic 
mastoiditis, tlie neuntis, the myocardial degenerations, or per- 
haps the intense nsUienia which are the results of and not the 
disease itself 

Still anotlier peculianly of this infection is this tliese com- 
plications wluch make up, as we have seen, tlie dominant part of 
the infection, in so far as the tlierapculist is concerned, need not 
occur immediately after tlie onset of the disease, in fact, they are 
more frequent after the patient has been up and about from his 
original infection — they may even occur weeks after tlie acute 
onset of tlie “influenza”, neiUier arc the seventy and tlic gravity 
of the sequela; in any way a measure of the gra\nty, or even the 
character of tlie disease from wliicli they arc supposed to originate 



COMPLICATIONS AND SEQTJELSE OF INFLUENZA 3 1 

Arc thcj in rcalitj influenzal in origin, or are they entire!}' 
independent of the original infection, and in only the most remote 
way possible connected with the primar}' disease’ Do they ap- 
pear wnth this great frequency and with so great a similarity m 
character and course after influenza solely because the body 
resistance is broken dow n b} tlic original and perhaps independent 
infection and thus rendered susceptible to secondary infections? 

These arc matters of \cr}' great importance and questions 
which we must answer in a much more defimte and satisfactor}' 
way tlian is now cntirelv possible before we can expect to gain a 
better mastery o%cr this infection and its multitudinous com- 
jihcations 

Of \ er} direct bearing on the question Ts that of the degree of 
lowcnng of bod} resistance as a result of the spcafic infection of 
influenza 1 am quite sure that no dmsion of opimon among 
cliniaans of experience can exist on this point The post- 
influenzal subject IS far more susceptible to a t}'phoid infection, 
to a gangrene or gas baallus infection, after a laceraUng woimd to 
a dtla}c<l union in a fracture Uian a pcrfcctl} normal person, and 
ccrfainl} in Uic'sc conditions mentioned rather at random no 
question of a specific toxemia contnbuting matenally can be 
admitted, or at most inristcd upon 

Still anotlier xncwpoint is possible to explain such conditions 
as tlic brondiitis bronchopneumoma, m}ocardial degeneration, 
m}oritis etc tliat occur with so \cr} great frequenc}' after 
influenza In all of thc«e is it probable that the spcafic cause of 
influenza al<« acts, or is it sole!} the 'ccondarx infections which 
ln\ c crept m’ 

There is probibl} no other ‘■peafic infectious disease in whidi 
rd lp<:e^ and reinfections arc more frequent tlian in influenza 
'I hc-e arc «o frequent tJiat Uic} ma} be almost said to be charac- 
tcn^tic of the disease Not onU docs one attack fail to confer an 
immunit}, cicn a \cr} riiort Incd one, but it seems to \cnl\ 
menace ‘^u’^ceptibilit} A certain degree of immunity against 
tht infection is apparent!} conferred upon those who are con- 
UnualK exposed to the infection as m pln-iaans and nurses 
who are con^.t-’iitl} dealing w ith these cases but once the initial 
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attack takes place, even this “immunity by constant vaccination” 
seems broken tlirough, and for a considerable time thereafter the 
patient seems to be mordinately susceptible, not only to outside 
and new infections of the disease, but also to remfcctions ap- 
parently autogenously mduced whenever, for evample, the resist- 
ance of the convalescent is broken by a depressmg factor of any 
sort It IS these cases in particular which develop the most 
grave and multitudinous comphcabons of miluenza mtli most 
frequency and greatest violence 

I have already half confessed my behef that in the mfcctions 
of this character the ongmal specific etiologic factor of influenza, 
whatever it may be, plays a part I have a reason to express 
for the “faith that is m me ” 

Whenever the senous comphcations appear in convalescent 
cases of influenza it will be usually found that immediately 
precedmg the onset of this comphcation the patient will have 
complamed of a prelimmary nasal catarrh or, as he may express 
It, of a “cold in his head ” 

Martland, after a very considerable senes of autopsies on 
influenza cases dunng the great epidemics of 1918 and 1919 in 
the Amencan Expeditionary Forces, found that in practically 
all instances these fatal cases showed the presence in the sinuses 
of the head, m the frontal, malar and ethmoid spaces, of pus and 
abundant mfected catarrhal exudate In many instances the 
amount of this secretion was ver}'- large, and yet in a large number 
of these examples it had produced no recognized cluneal S3mip- 
toms In several mstances otitis media and even mastoiditis 
had developed in this course without symptoms defimte enough 
to have attracted the chniaans' inqury to tlie spot 

Martland’s observations have been, it is true, but confiima- 
tory of an opimon long advanced by a good many nose and tliroat 
speciahsts, and he has been confirmed in Ins findings by several 
other pathologists working on the same type of cases My own 
studies of tlie mfection, both in anl and mihtary practice, 
have fully comanced me that smus and nasal infection is an 
essential part of the introduction of the disease, that it persists 
usually as the longest evidence of the disease, and m my opimon 
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it remains as the focus of infection and reinfection from which 
subsequently de\elops many or mo't of the comphcations and 
sequela* of the disease Russell Ceal, in a personal communica- 
tion, informs me that in his monkeys experimentally infected 
with influenza, tius carh and 1 er}* persistent in\ olvement of the 
sinuses is constantlj present e\cn though m his experiments the 
infection vas introduced not by supposedly normal avenues, 
that is, through the upper air passages, but through intratradiea] 
inoculations These sinus infections, therefore, I m ould no longer 
class as wholly due to mixed infections occurrmg as a chance in 
postinfluenzal cases, but really as a part of the infection of in- 
fluenza and the reinfections ht up usually from these often sub- 
merged and hidden sources, are caused in part by the specific 
infection and in part perhaps ex en the greater part, by second- 
arily infecting organisms always found in abundance in the very 
areas which wc haxc been discussing, especially when catarrhal 
conditions arc present in them Recurrent and relapsmg attacks 
of the general sxTnptoms and ^gns of influenzal infection I beheve 
to be caused in prcdscl> the same way — from a remfection due 
to auto-moculation from these perasting fod 

I should not haxc dexoted this considerable space and time 
to thcs'C mtroductorj remarks had I not felt that this conception 
of the dex clopmcnt of tlic comphcations and scqucl.'c of influenza 
w.'is of elemental importance in the prophylactic and routine 
lrc.xtmcnt of this disease 

The sinus infections arc of most primary importance not only 
because of thcmselx es, but chiefly because of their danger to other 
portions of tiic Ixidx, and cspcaallx because of their direct 
relation to middle ear, of the mastoid to persistent nasal catarrh, 
and prolnblx to meningitis also For these reasons I believe 
tint in ex erx persistent case of mflucnz.'i certainly, and probably 
in all otiicrs as v dl cspcdal Uicrapcutic attention should be 
directed to tlic cinuscs and exerj precaution should be taken to 
prex tnt the retention in them of infected matcri.'i] 

Perhaps from the foregoing it max seem that I would infer 
ihii ill cases of reinfection m influenza onginalcd from sinus 
infection 7 here no doubt x* h.ilcx cr m mx mind but that this 
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takes place also from the persistent bronchitis and broncho- 
pneumoma of influenzal ongm, but in i eiy many mstanccs the 
bronchial infections are apparently maintamed bj' constant re- 
infections from the upper air passages 

More or less bronchitis is an almost mvanable part of ever} 
case of influenza Even such cases as make but few complamts 
of cough or respiratory distress on close e\ammation show, almost 
without exception, at least some bronchitis 

A review of the autopsy records from the large hst of cases 
mentioned shoned that bronchial and peribronchial lesions verc 
mvanably present m greater or less degree We must state, 
however, that m tlus particular influenzal epidemic the disease 
followed almost always the respiratory type mth but compara- 
tively few mstances of gastro-mtestmal or memngeal forms 
A persistence of the bronchitis long after the temperature 
course has returned to the normal, and the case advanced to 
convalescence, is the rule rather than the exception, and one of 
the most annoymg, dangerous, and persistent aftermaths of 
influenza is the subacute or chrome bronchitis which follows it 
One of the most insistent dangers of the penod of convalescence 
lies in this fact, for secondary pneumoma, empyema, dironic 
pulmomtis, lung abscess and bronchiectasis, most common of all, 
a persistent bronchitis follows this disease From obserx^ations 
w^ch I was able to cany out w'hile in the mihtarj’^ semce I am 
convmced that some of the cases of recurrent or postinfluenzal 
pneumoma really develop in the course of the chrome bronchitis 
of influenza from a secondary infection wnth pneumoma-produc- 
ing bactena from other cases I beheve most thoroughl} in the 
effiaency of correct quarantimng of these convalescents, in 
screenmg of the cases, and m the necessity of masking attendants, 
nurses, and ph}'siaans who pass from case to case among them 
The effiaency of this method as compared to the dangers of its 
neglect have been amply illustrated to me m a comparison of 
m} aval wards with those under my charge while in the mihtar}' 
serxdce I wish to earnestly emphasize the dangers of pneumome 
mfection to which I beheve postinfluenzal cases are particularly 
exposed w hen allow ed to come into contact while in this sensitized 
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condition 1^^tIl the discharges from respiratory cases of other 
t\-pc? 

Cases of influenzal or postinfluenzal bronchitis, and espeaally 
those i%hichha\e suffered also from influenzal bronchopneumonia 
should not be discharged from medical supcrinsion, even though 
long afcbnlc, until the phracal signs of bronchitis ha\e disap- 
peared from their lungs This may require, it is true, months 
and it usuallj is n ceks rather than dal’s before the acute case has 
subsided 

Where actual peribronchial infiltrations ha\e cidsted it is 
natural!) in those areas in particular in vshich the bronclntis 
pcr«i«ts mo'sl obstinatcl) , but otherwise it appears to be chiefly 
at the bases posteriorly and iclatKeh dose to the spinal border 
that I ha\c found resistant areas most frequently, though they 
may remain in am part of the lung tissue, or apparcntl) migrate 
from place to place I am commeed from the ctamination of 
man) of these cases mth the fluoroscopc, or by means of the 
x-ra) plate, in addition to the usual ph)sical exanunation, that 
in im man) instances minute areas of bronchopneumonia may 
appear and disappear, e\cn vnthout the resumption of tem- 
iwralurc or great prostration The chiefest danger in these 
cams apiicars to be that, when for an) reason the resistance of 
the bod) is reduced, as from climatic a anations, from ph)'sical 
exhaustion emotional cnscs, etc , an exacerbation of the bronchi- 
tis js hkel) to lie «ct up in the course of w hich a bronchopneumonia 
or a bronchicctiitic process ma) be set up 

Lung abscess appears to dex clop m mam of these cases and 
with a much greater frcqucnc) than I had prcxiousl) thought 
to be Uic cam Of course the condition should be full) expected 
x.hcn one recalls Uiat all the essentials for the exolution of this 
procc-ss cxii-t the infected focus in the chromcall) infected bron- 
dius or bronchiole, the Uiick and tenaaous mucus tending to 
plug tilt tube and dicck nomnl dninage, and the surroundmg 
inflamtd and dcxitiihrcd pulmonai) tissue 

In m) recent influenzal experience tiic formation of bronchi- 
tcutic cixntic- or lung absca^scs has occurred most frcqucntlx in 
tlic ba‘cs of il'c lung-, and nearer the «pmal rather than the 
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penphcral borders I refer here, of course, exclusivelj' to the 
pulmonary abscesses and not to tliose winch originate in pleural 
mdusions w'hich finally penetrate into the substance of the lung 
In practically all the persistent cases of postinfluenzal 
bronchitis an apparent puhnonarj' infiltration may be made out 
from time to time either by physical signs or by fluoroscopic or 
a-ray examinations In most cases it mil be found tliat tliere is 
a thickemng of the tissue m the central portion of tlie lungs, per- 
haps more extensive on one side than the otlier There is fre- 
quently much ewdence of a diromc congestion of tlie lung, agam 
both evident on x-ray and on ph5’^sical examination, courses of 
temperature commonly are present, and m some respects tlie case 
ma}' qmte suspiciously resemble the onset of a chronic ulcerative 
pulmonary tuberculosis I have seen niunberless cases of this 
kind m which it is quite impossible to differentiate except from 
the final dimcal course Proper measures of treatment fortu- 
natdy differ httle m either case It is tlie knowledge of most 
medical ofiScers connected with the mtemal serxices m the army 
hospitals that tremendous numbers of these cases which have, on 
the basis of x-ray and cluneal signs, been temporanly diagnosti- 
cated as pulmonary tuberculosis, nho have, under appropnatc 
treatment or even on none at aU, entirely deared and with a 
rapidity entirely mconsistent with cure mpulmonai^’^ tuberculosis 
of so -wide-spread a type I msli to particularly warn men who 
have not seen many of these cases agamst makmg hasty diagnoses 
of tuberculosis m the postinfluenzal cases until unmistakable 
signs have appeared, and cx'cn to vait m most mstances until it is 
possible to demonstrate the tuberde baallus 

Smtable climatic conditions are qmte as valuable in these 
cases and produce quite as startlmg results as may ever be the 
case m tuberculosis I know of no one measure wludi mil 
produce m most mstances the immediate rchef of cough, cyanosis, 
d3'spnea, and general malaise assoaated mth tlie cases, like a 
change to a smtable climate Postinfluenzal cases, hon e\ cr, do 
not, as a rule, do v ell m cold dimates, even no matter lion ap- 
parently desirable m other respects Warmth, preferably as- 
soaated vith more or less altitude, is bj far the more desirable. 
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though \cn manj cases do cxtrcmelj well in such climates as 
rionka, southern Cahfomia or c\en at Atlantic City and Lake- 
w ood The man clous impro\ cment tv hich occurred m the cases 
of this nature which v ere sent from the North of France down to 
the lca\c areas in the South, Cannes Nice etc , was verj' striking 
indeed 

Many of these cases demand digitahs before they entirely 
dear up even where there is no apparent disease of the heart, 
but onlj a certam degree of chronic pulmonary congestion 
WTicrc ^e sputum is tenaaous and thick, ammonium gives un- 
quesUoned relief, and in the latter stages the iodids also improve 
matters Terr much, but the condition is essentially one which 
demands chmatic change from the humid and chill} areas m which 
this complication is most hkeh to de\clop, and in which rest and 
generous feeding are factors of but httle less importance I 
think that it is \cr> well, however, to impress particularly upon 
those who haTC not had a wide c.\-pencncc with these cases the 
great importance of checking the Molencc of the cough which is 
prc'cnted in mam patients There is no doubt m my mmd 
but that when cough is allow ed to proceed unchecked, it mcreascs 
the congestion of tlic lung, faNors the mcrcase of emph}'5ema 
and the spread of bronchitis, and pcnbronchial mhltrations, with 
all lh'>t this cntaib 

\Micrc cases as the above arc allowed to proceed without 
proper attention and parbcubrly in those instances where the 
disease has been a'roaatcd with bronchopneumome infiltrations 
or »\hcrc the lung has been compressed more or less as a result of 
a plcunl evudate or perhaps rendered more or less atelectatic 
tlirouch a venous thrombisis, or tlirough the plugging of a 
l)TPnchu^ In a tenaaous plug of evudite fibrotic alterations are 
verv hkcK to dev clop and permanent changes arc wrought in the 
lunc pircndivim of the most serious possible nature Man} 
in‘t-’nc& of this character hav c bllen under tlic observation of the 
spcaJ.cr during the past three vears, and I wish to particularly 
CTiph->sue tlic importance and frequcnc} of the condition If 
it 1 " to Iw prcvcntetl it mu-t be b} prompt action before the 
f I'OMs h-'s proceeded far, and particularlv before it has become 
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complicated with a diffuse bronchiectasis which is almost in\an- 
ably finally assoaated with it ^’ITiere facilities exist it is al« ays 
advisable to resort to the fluoroscope or x-ray as uell as frequent 
physical examinations m cases of persistent postinfluenzal 
bronchitis m order that minor degrees of compression and 
atelectasis may be early detected and proper treatment mstalled 
so that the senous condition of pulmonary fibrosis and bron- 
chiectasis may be avoided whenever possible 

Pleural exudates of all forms are very frequent m most 
epidemics, almost universal m some It is still a mooted question 
m the mmds of most dmicians when a simple pleural exudate 
should be evacuated when it is of msufficient size to seriously 
embarrass respiration, and when by diagnostic tap its nature is 
known to be such as not to impenl m case of its retention In 
my opmion whenever compression of the lung, and this is par- 
ticularly likely to occur m encysted exudates, is sufficient to cause 
undue dyspnea on shght exerbon, and so to invite congestion, 
atelectasis and organizabon, the fluid should be promptly re- 
moved and breathing exerases or other suitable pulmonarj' 
gymnastics introduced which tend to expand the lung bssucs and 
therefore prevent pulmonary fibrosis 

Pulmonary fibrosis and atelectasis is also invited quite cer- 
tainly m those instances when the surface of the lung is covered 
b}' a very thick exudate undergomg organizabon, in the process 
of which contraction of the lung and the formation of extensive 
bands of fibrous bssue is invited This is another argument for 
the relatively eaily removal of exudates from the pleural cavity 
when contramdicatmg circumstances do not exist 

The whole question of the management of pleural exudates 
IS perhaps a bit wide of the subject of this talk, but it is such an 
important and so invitmg a topic that I carmot restrain myself 
from saying somethmg concerning it here, parbcularly as it has 
occurred inth considerable frequency after certain of the recent 
influenzal epidemics, though not in my experience in the type of 
the past year 

My expenence has been such that I beheve that all exudates 
should be promptly evacuated when respiratory distress is caused 
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h\ their presence I fa^or frequent and repeated aspirations to 
open drainage, e'seept in those instances when tlie pus has become 
lJuck and tenaaous, and particularly m those instances when the 
pneumococcus is found in it ^Vhen the organisms demon- 
strated b\ diagnostic tap are of the streptococcal group, I much 
prefer to delay operaUon and to thoroughly try out repeated 
aspirations I ha\c been forced to these conclusions as a result 
of tlic study of the mortality lists under the tuo procedures, 
particularly m my own cases 

In these talks I am keeping awaj from the discussion of 
influenzal pneumorua just as much as it is humanlj' possible for 
an enthusiastic climdan to do, for the reason that so large a 
•subject cannot be adequately presented m so general a senes of 
lectures as these, and also because the importance of influenzal 
pneumonia is so great and its occurrence so frequent that we 
ha\e all almo<;t come to look upon it as a part of influenza and 
not merely as it only is, a complication of the infection 

But the cliniaan must be espeaally continually on the outlook 
for small areas of bronchopneumoma They may aery easily 
c^^pe the notice of e\ cn \ ery keen diagnostiaans unless assisted 
by the use of the fluoroscope, and it is quite safe m my experience 
to n«isume, as the cliniaan has in many cases come to do, that 
where an unexplained run of temperature persists and signs of 
bronchitis are present, if the temperature course persists oxer 
three day s without a drop below or to the normal at some time 
during the day, other inflammatory foa wanting, that we are 
ccrLainlv justified in as'suming that w c are deahng w ith a broncho- 
jincumonic procc^! in addition to whateacr bronchitis may be 
dcaion<;trablc 

^^c mu>;t ako neacr forget the rclatiae frequency with which 
more or lc.-s pulmonary fibro^us occurs in the postinfluenzal 
lung, c'pcaally if it has been the scat of a broncliopncumonia 
a •‘Caere bronchitis, or if it has been rendered more or less airless 
for a con'-idcrablc period other from pleural exudate, or some 
other manner of compression, or as a result of a pulmonary 
tl ro•nl>T:l^ which I'i by no means an infrequent sequel of influenza 

More o- Icvc bronchiccLacis is the natural expectation when 
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pulmonary fibrosis or long-standing bronchitis has been present, 
perhaps a likelihood toward it is present as a result of the cough 
which sometimes persists after influenza, and which may even 
be of so remote actual ongm as from a persistent laiyngibs 
Wherever bronchiectasis is, or may be, pulmonary abscess is to 
be expected It is probably much more frequent than we had 
often thought to be the case before we had such frequent recourse 
to the fluoroscope and x-iay, and its occurrence after prolonged 
influenzal infections, as has been shown m the epidemics of the 
two past years, is particularly frequent Doubtless many of the 
abscesses take care of themsdves I am sorry to say that my 
expenences with those which have been attacked surgically 
has not been very flattering 

I have just mentioned in passing the frequency of persistent 
laryngitis m influenza Influenzal laryngibs, tubercular laryn- 
gitis, and new growths of the laiynx can be differentiated only by 
actual laryngoscopy, and sometimes even then not so easily 
even m the hands of experts Be cautious m your prognosis, 
therefore, until you have mdisputable data on which to base it 

Before we leave the respiratory tract let us agam mention the 
frequency with which pleural thickemng and pleural exudates 
occur after influenza, and espeaally m certam epidemics of it, 
It IS not the treatment of these conditions now which gives us 
the most difficulty, it is the detection and recogmtion of them 

Alter the respiratoiy complications of influenza and the 
direct extensions of smus mfection are considered, doubtless the 
most frequent and serious comphcations of influenza are those 
of the heart 

I am qmte certain that before the two last great epidemics of 
influenza the impression was very prevalent among mtermsts 
that tuberculosis and particularly chronic ulcerative pulmonary 
tuberculosis was among the most frequent convalescent comph- 
cations of an influenza I am equally certain that smce this last 
great epidemic this opimon has been very much modified, par- 
ticularly by such of us who were able to follow our cases either m 
person, or statistically m the Army records As already said, a 
persistent type of chrome pulmomtis, bronchopneumoma, or 
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bronchitis occurred with tremendous frequency' after the in- 
fluenzal bronchopneumonias in particular In ^er> many re- 
spects, particularh mitsphjsical signs and in its »-rayfindmgs, 
this did ^er} closely simulate what wre had expected namely, 
tuberculosis of the lungs The clinical course of the cases, how - 
c\cr and the failure of the tubercle baallus to appear in the 
sputum soon set these cases aside, so that in so far as wre may 
judge from the epidemics of the past two >ears tuberculosis of 
the lungs has not been a frequent sequel of influenza It is, of 
course quite possible that this may ha\e been but one of those 
pccuhantics of this parbcular epidemic for no other great m- 
fcction «ihow-s more deflmte tendena^ to assume defimte and 
chirp cteristic j early Upes than does influenza, but the fact 
remains that tuberculosis has not been a frequent comphcation 
in adults or clderlj persons in the form of the disease with w'hich 
V c hi% c been dealing m the past two \cars Maunce Fishberg 
calls It c\cn a rantj 

In resard to children, wiUi whom my experience is i cry much 
more limited I cannot say, nor would I have it assumed that I 
do not verv frequently find that old tubercular subjects, even 
clinicallv healed cases, do not frequently present a flare up after 
their influenza but mv pomt is «!implv that notvnthstanding the 
creat damage committed on the rcspiratorj’ tissues by the in- 
fluenza It docs not apparentl} materially sensitize to the activ e 
outbreak of an acute pulmonarj’ tuberculosis It goes cnbrelj’ 
without «:‘<vmg that, of course, those weakened down by the m- 
fluenzp if alrcadv infected with tuberculosis, frequently became 
active subjects after the influenzal attack 

It h-un Ijcen stated b\ some notablv bv Hart that the number 
of case« w lucli show cd cardiac defiacnacs after tlic great epidemic 
of influenza in \mcnca m 1918-19 was vciy small It is im- 
ivic^iblc for me to dupute this statement particular!} commg 
from «o V ell accredited an authontv because I was absent from 
\n pfic’ during th''t period but it has been my fortune to see a 
verv large number of ca^cs of cardiac defiacnacs, which are 
alictc*! to hav c folio cd attacks of influenza dunng this epidemic, 
pvrticukvrlv in mv consulting work cspcaallv in phracians and 
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physicians’ families It has seemed to me that very probably 
the reason that Hart reports so small a percentage of cases maj 
have been because he secured most of his matenal from hospital 
patients who had perhaps failed to report later on anth their 
cardiac defect, since m my expenence the cardiac defect has verj 
commonly not become obvious until some time after the clinical 
conclusion of the case, at whicli time most acute cases arc 
discharged from the hospital I have further been persuaded 
to this conclusion by the fact that in tlie mihtary service, nherc 
necessarily a much more prolonged supervison of the patients is 
possible, it was found that the postinfluenzal heart often did not 
appear until a considerable time after all supposedly active 
evidences of the disease had subsided Smee this coinades 
preasely with my experience in deahng ivith private and con- 
sulatation cases, I assume that this explanation is probably' the 
correct one 

W W Hamburger, at the last meeting of the Association of 
American Physiaans, reported a most mterestmg and nell- 
ivorked-up senes of postinfluenzal cardiac conditions, which fully 
bear out my conclusions in regard to heart involvement in 
influenza 

As to the form of cardiac defect which appears most commonly 
m postinfluenzal conditions, endocarditis has been very frequent 
in my obsen'ation except in those mstances in n hich a strepto- 
coccus mfection has developed as a complication, or coincidentally 
taken pla ce Where the Streptococcus haemoly ticus or tlic Strep- 
tococcus Mndans was found in the circulating blood, endocardial 
infections n ere, on the contrary, quite frequent and expectedly so 

The usual story given by these cases has been that of a slow 
convalescence from the actixe influenzal infection, in the course 
of which precordial oppression or cardiac irregulanty develop 
Percussion of the cardiac outlines frequently may suggest a 
certain degree of cardiac enlargement, but in no case in my 
experience has this findmg been verified by’ the fluoroscope 
Arhythmia, if present, usually' deielops as a result of some 
excrasc or of some emotional strain, often but a x cry' slight one, 
though it may persist through resting penods also The type of 
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arhj thmia cannot be defined, since it has been \ery \-ariable, in 
some instances it has apparcntlj been the manifestation of an 
increased muscle imtabilitynith contractile impulses apparently 
onginating elscnhcre than in the normal node, m other cases it 
has seemed to be precisely a paro'cy^mal tachj cardia, and m still 
other cases to be a ^er^’ slow action in \shich both auricles and 
\ entncles partook of the slomng, dcfimtel> not a condition of 
heart-block I ha\ c seen \ erj fen of these cases at autopsy and 
hence I cannot speak authontati\cfj as to the lesion probablj 
present, but insofar as one may judge from analogy and from 
chnicalh similar conditions witli nhich I am more familiar, the 
condition is one of a mjocarditis assoaated in most mstances bj 
a mjocardial degeneration As before stated, most of these 
cardiac defects do not appear immediately during the period of 
^e^ er or prostration but at a time considerablj thereafter 
Assuming this to be the anatomic condibon present, it is 
quite as would be expected that sbght cxerase or emotion dc\ clops 
a d>-«pnca altogether out of proportion to the cxating factor 
This IS accompanied bj pain in the region of the heart, or often 
reflected along the same zones or lines seen in anginal or dilating 
cases Wlicrc tJie condition is xerj marked or persistent, a 
certain amount of cjano'Ji': is likely to appear, particularly in the 
hand«, feet and face Edema of the feet and ankles is not un- 
common 

Au«culbilion of the heart is xerj often confusing Xot 
onU do the signs rcxcalcd bj auscultation xarx much from time 
to time, but ihcj arc of so indefinite a character as to cau^e 
great di'^ule a^ to Uicir mechanical origin among ex cn the most 
‘killed diagno'itiaans Xot once alone but frequently I haxe 
found true endocarditis diagnosticated, particularly lesions of 
Uic mitral xalxes, \\hilc others examimng at the same time haxe 
T‘*erttd that the murmurs present xxcrc mxocardial in origin 
or cx cn hemic 

*=ufnce It to ‘ax that I haxe nexcr found the murmurs present 
under the-e conditions hemic infecUons haxang been excluded, 
nor haxe 1 1 no.xn tlicm to persist after the clinical signs of the 
cardpc defect haxe gone I bchexc that thc^ murmurs arc 
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usually muscular m origin, and that most of them arise from 
fnco-ordinated contractures of tlic cardiac muscle While many 
of them are doubtless due to true myocarditis, for the greater 
part I bcheve them to be degenerative, and if gross dilatation does 
not take place, I believe that m most instances at least the lesions 
arc curable and permanently so 

A point upon whicli I lay great stress is the character of tlic 
first or muscle sound of the heart in these cases It will be found 
to vary tremendously in its character and force, at the same time 
it will be found that the systolic blood-pressurcvancs considerably 
from moment to moment, particularly when during tlie rccordmg 
tlic patient is submitted to vanous physical, emotional, and dc- 
pressmg stimuli To my mmd tlie close study of the muscle 
sound of the heart is one of tlic most satisfactory methods of 
dctermimng a myocarditis or myocardial degenerations 

The treatment of this condition is of the utmost importance 
not only for the immediate relief of the patient’s discomfort and 
fear, but particularly because of liis future service I do not 
think that there can be a more senous condition leading on to 
dilatation of the heart and chronic muscle incompetence tlian 
tills if it be allowed to progress In my opimon tlie correct 
treatment must be based on the pnmary assumptoin that the 
lesion present is in all probabihty cither a myocarditis or a 
myocardial degeneration Dilatation of the heart must not be 
allowed to take place No unnecessarj' physical or emotional 
strain should be permitted to be laid on the heart If need be, 
the patient must be confined to bed at least until sudi time as 
he is able to sit up, walk, and talk without tlie appearance of 
arhythmia, dyspnea, or cyanosis Rest is the cardinal feature 
of the treatment Diglahs, strophantlius, and otlicr sunilar 
drugs I have found to be of little or no use In the first place, I 
have not been able to improve the symptoms or signs of the heart 
disturbance by their exhibition, and in the next, from our know- 
ledge of tlicir acUon, I fail to sec how tlicorctically we may 
benefit the condition through this avenue 

The bromids, morphm, codem, and the like may, of course, 
be symptomatically and appropriately employed in these in- 
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stances, but purely for theu" sj-mptomatic effects It is possible 
that m tlic late stages the iodids may be v, ell employed, espedally 
IS hen a tendenq to fibrous deposit may be justly thought likely 
to occur in the heart muscle, but in my expenence just two im- 
portant agents are to be successfully employed as a routme — 
rest and nourishment This last I beheve to be of very great 
importance, but since it forms so essential a part of the treatment 
of nearly all the compbcations of conx-alescent influenza, it 
need not be spedfied at this point The great thmg is to protect 
the heart in just so far as posable from every unnecessary strain 
until such time as it is sufiidently self-recovered to sustam its 
efforts and to meet its responabdibcs m a normal way, without 
damage to its oivn structure Cases carried along imder these 
lines irill yield most surpnsmg results, and the most skeptical 
wll be not infrequently' surprised to find how very' commonly 
lesions, i\hich from their phyacal agns seem defimtely' to be 
endocardial, completely disappear 

Just as prostration is one of the cardinal and most charac- 
tensUe symptoms of the active phase of influenza, so mental 
depression is one of the hall marks of the penod of convalescence. 
There are very few cases which fail to show this at least to some 
degree, but the severity of the mental and nervous depression is 
often no measure of that of the causative infection On the 
contrary , in some mstanccs v eiy' pronounced grades of depression 
folio A cases of very mild seventy, and of short duration, and, 
on tlic other hand, only lesser grades may occur after apparently 
very toric forms of the infection 

Xaiurally enough the mental depression is likely to be most 
marled in tliosc persons naturally ^ven to melancholy and to 
forchodmi's and worries, but, on the other hand, it not at all 
infrequently occurs in v cry marked grade in persons naturally 
of a buoyant and optimistic temperament Its constancy of 
<K:currcncc is altogether too great to permit the idea that it is a 
ch->ncc complication or sequela, but «hows quite defimtely that 
It IS an e=senn il part of llie disease, while most marked in those 
oi an caMly unbalanccti ncrvou> temperament, v cry severe grades 
o5 ii'c' ncho’- and depress-on may be -=cca m persons who have 
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never before indicated anything in the nature of mental alien- 
ation Actual mental aberrations, delusions, hallucinations, and 
particularly insomnia, and sleep disturbed by all manni»r of 
■worries and oppressions are seen Suicidal impulses m persons 
previously perfectly normal are quite frequent, most extravagant 
distortions of logic, “groudaness,” petulance and imtabihly, 
improper judgment and utter disregard of proportions m mental 
ways are characteristic m vanous cases Wnters find themselv es 
recording ideas or situations which ■will not stand for a moment 
the test of their wholly well moments, saentists attempting 
problems find their reasomng ■wrong m abnormal channels, and 
their techmc faulty The work value is tremendously reduced 
Most charactenstic of all, mdeed, is the mabihty to do work, 
to concentrate, or to apply the nund along even famihar channels 
of thought and effort Even shght mental effort causes a very 
disproportionate degree of exhaustion, and the length of time 
during which one may w'ork is much reduced 

The e^vhaustion is not only mental, but is directly combined 
■with a proportionate or even greater degree of physical exhaustion 
In this respect it differs very materially from the conditions which 
are commonly seen in actual mental disease Not only docs the 
student find himself mentally exhausted after a short penod of 
study, but a very marked grade of physical exhaustion accom- 
pames This assoaation of physical with nervous exhaustion is 
perhaps most strikingly sho^wn in such occupations as artists 
The musical performer not only finds his spint e^xhausted and 
erratic, but his techmc falls proportionately off also, so that he is 
physically as ■w’ell as mentally mcapaaated for full effiaemy 
A few, but only a few, cases show' active phases of mental 
disturbance, imgovemable temper, hystenc outbursts, aggres- 
sive imtabihty and quarrelsomeness, the general tendency is 
defimtely toward depression and maction 

I think that most of you who have seen many instances of 
cncephihtis lethargica are prepared to agree that the cases appear 
most frequently and most severely, that is, m the epidemic type, 
after epidemics of influenza There are those who are convinced 
that cncephahtis lethargica is but a mamfcstation of influenza, 
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and that it rqpicsents one type o£ the so-called meningeal form 
of the disease It has been my good fortune to ha\ e seen a large 
number of cases of encephabtis lethargica during the past two 
\cars, and I utterly fail to see a further association between this 
disease and influenza, except that the one follows the other with 
great apparent frequenej There are, howev’er, certain forms 
and cases of depression which occur after influenza which very 
stronglj resemble, in so far as symptoms are concerned, certain 
tj-pcs of cnccpliahtis lethargica Many cases of postinfluenzal 
infection are depressed not onl> mentally to the pomt of indif- 
ference and negligence, but the spinal reflexes are also reduced m 
acUNitj to such a degree that the symptomatic stuniilation may 
be \cr> close I ha\c ne\cr, bowc\er, seen a case of postin- 
fluenzal infeebon which has shown a paraljMs, such as is topical 
c\cn though transitoiy m cncephahbs I ha\e never seen the 
dqith of mental clouding which is usual m encephabtis, nor ha^ e 
I seen the dcfimtcly lost and abnormal reflexes which typify 
manj instances of encephalitis m cases of influenza As is 
well known in encephabtis lethargica, \eiy definite and casdy 
demonstrable pathologic lesions are present, whereas m the 
postinfluenzal depression the lesions, if at all detectable, are not 
more than c) toplasmic alterations in the ganglion cells 

Although there is still lacking the definite pathologic proof, 
the assumption is that the depression of the postinfluenzal stage 
i< due to c> toplasmic alterations m the ganglion cells, perhaps 
aleo in their dendntic sjtiapscs, which are the direct result of the 
toxemia of the infection In so far as wc know from negatixe 
ccrcbrocpiml fluid findings and counts, and from the histololopc 
examination of tissues postmortem, inflammaloiy changes arc 
rb'^ent or if present, accounted for by some secondary condition 

'Ilic duration of this condition of exhaustion or depression is 
txtrcmcb xariable This appears to depend somewhat on the 
indmdu’*! "^exenty xxath xihich the infection has poisoned the 
mdixadual.but as a rule, x outh stands it far better than the adult 
or stnilc, and thc<c last two rccoxcr much more sloxvly from 
ll e condition 

In manx of these c3«cs one is sironglx impressed xnih the 
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possibility that many of these nervous, mental, and indeed 
physical exhaustive symptoms also may be due to actual mvolve- 
ment of the ductless glands Cowie and his assoaates at Ann 
Arbor beheve that they have demonstrated dcfimte endocnne 
defects m cases of miluenxa and influenzal pneumoma, they are 
probably entirely correct, and perhaps many of the symptoms 
which we are now discussmg may be the result of such direct 
lesions 

As to the prevention of this disagreeable train of symptoms 
in influenza, httle appears to have been accomplished If the 
patient is kept m bed, nounshed satisfactorily but not too much, 
with his excretions well up dunng the activity of the disease, 
the condition can none the less apparently not be averted, nor 
can it be defimtely mitigated, except by tune and diversion, 
in so far as my observations go, once it has developed Much 
remains then to be accomphshed in the treatment and prevention 
of this important sequel of influenza 

Rest appears to be the most important factor m the treatment 
of the postinfluenzal exhaustion This mcludes both physical 
and psychic rest, the one appearmg to be no more mdispensable 
than the other The patient must be encouraged to take all the 
rest and sleep that it is possible for him to obtam Where 
through imtations, womes, or due to a persistent cough, or 
other factors this cannot be obtamed, naturally the use of drugs, 
preferably, of course, of the bronud or cannabis mdica class, is 
to be advocated, notvnthstandmg the fact that in many cases 
all sedatives, m my opimon, delay the recovery from the mental 
depression There is no question in my mmd as to the desirabil- 
ity of alcohohcs in properly selected patients dunng these mam- 
festations Quiet, a well-aired and attractive sleeping apartment, 
the seashore, or the deck of a boat may be utilized to excellent 
eflFect Easy and pleasurable travel by boat, canoe, m auto- 
mobile, or by pack tram, all accordmg to the desires or customs 
of the patient, may bnng about a most satisfactory result and, 

• at the same time, contnbute that other very desirable element in 
the cure of these cases — diversion and recreation Pleasing 
travel, never too hard from the point of phj sical seventy, is one 
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of the most happy and sensible \\aj's of treating this condition in 
almost all of its forms, and while the tj’pe and direction of the 
tra\ el must of course be fitted to the desires and posabihdes of 
the patient to a \cr} large extent, in many instances something 
uttcrl}' new, strange, and absorbmg may greatly assist in takmg 
the patient’s mind from himself and his woes, and go far m itself 
to accomplishmg a cure Change of surro unding s from the 
hospital to home, or a well-ordered samtanum, to a seaside or 


mountam resort, a change of nurses and of personal attendants, is 
also most benc&aal in aggravated and persistent cases 

As a rule, I ha^ e found that an abundant diet, one combimng 
a high grade of food ^aluc with tastmess, and frequent gastro- 
nomic surprises, is best adapted to these cases Forced feedmg is 
permissible in but few instances, but a very hberal diet is both 
desirable and possible in nearly e\ cry instance 

I am not particularly enthusiastic as to the drug treatment 
of these cases, though drugs should be symptomatically employed 
as indicited— stomachics, carmmativcs, and the like Alcohohes 
I bchtic too, possess real \alue, eqieaally for those who have 
been in past accustomed to them Wmes and beers are of 
course, the preferable forms to use 


^Micrc respiratory- or arculatory conditions do not contra- 
indicate, Uic disCTcte use of tobacco for those accustomed to it 
ma.ycn c a 1 cry good end Nothmg perhaps contnbutes more 
o 1C comfort and solace of an apprcciati\e smoker than a 
temperate return to his tobacco 


tea, I bclicv c, arc adMsedly employed except w here 
to t}ir*>/>* ** wakefulness and an undue scnsiti\ cncss 

■" 1 ■"”* 

“ “"ijU'ants to Uic dictan tlan as mere 
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of the treatment must 
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SO 

be held firmly m mmd, to give the bram and ganghon cells rest, 
nounshment and diversion, to exate pleasurable and paafic 
m contradistmction to depressing and aggravating factors, but 
even inth all the most favorable circumstances possible, the con- 
valescence from these comphcations may be exceedingly long 
Prognosis as to time is always most uncertam 

Notwithstandmg the fact that the physical depression after 
influenza is often very severe and almost alwa)^ present, it re- 
quires no particular discussion from me at this time for tlie reason 
that it is in no respect Unlike that which follows practically all 
of the long-standmg infections, or the severe acute ones It is 
true that it is often present to a degree which appears altogether 
out of proportion to the seventy of the imtial infection, but this is 
also true to a considerable extent of other postmfectious condi- 
tions as well 

In veiy many cases the grade is sufficiently severe so that it is 
impossible for the patient to return soon to his occupation, par- 
ticularly if It be one m which a considerable expenditure of 
physical effort is demanded Accuracy and close co-ordination 
of physical effort appear to be chiefly dimimshcd 

The treatment is sunply that xvhich is applied in all instances 
of postmfectious disabihty, except that perhaps it may be re- 
quired for a longer period of time and the condition may be 
found more resistant 

Briefly, the most satisfactory treatment consists of adequate 
rest and sleep, abundant and simple nounshment, and of a 
gradual return to the complete exhibition of physical effort 
customary under normal conditions 

There can be no doubt but that the most insistent complaint 
on the part of the average patient convalescent from influenza 
IS that of muscle pains and of muscle stiffness The location maj 
xaty in different persons and m the same patient at different 
times In some cases the pains may be almost solely limited to 
a single group of muscles, as to the lumbar group, or the cemcal 
muscles, givmg the tj-pical picture of a torticolhs or of a lumbago, 
but more often they are not so definitely localized, but occur in 
different parts of the body, moxmg from time to time 
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As to the cUologj', the chcimstn*, or the morphologj* of this 
phenomenon we knov^ nothing It is true that in certain in- 
ctanccs, as in some of mjalgia, small round-cell infiltrations of 
the muscle or tendmous areas is found, but m others not, so that 
we ha\e nothing to offer as to a real and definite pathologic 
explanation of one of the most constant sj-mptoms and sequelai 
of this infeebon It is quite true that \re may attribute these 
pains and the resulting stiffness to the same condition which 
arises during the height of this, or for that matter of almost any 
other infection, but this explains nothmg, smee this also is not 
understood We may also say that it is due to the presence of a 
toxin in the blood or hanph, but this is agam a purelj’ suppo- 
«ifaous condition and not capable as jet of demonstration But 
at least nc arc able to treat these eases with benefit and rehef, 
and an adequate explanation of the pathology or chemistry bemg 
M anting, \ie must content ourselves with a studj’of the means for 
Its relief, a much more interesting and thnlling topic from the 
inc.vTxnnt of the patient 

The patient is himself soon aiiarc that too frequent or too 
Molcnt muscle or tendon exercise accentuates thc&c pains, and in 
manj instances this is so a erj endent that mcchamcal fixation 
of a group of muscles or tendons chieflj effected must be arranged 
Rut this should be continued for onlj the absolutclj' nccessarj 
period of time for there can be no doubt but that the greatest 
final relief is afforded bj motion of the affected part not aaolent 
and linng motion, but gentle and persistent. This is often best 
effected bj m.ass3gc or bj passiic moaements, later on b\ gentle 
cxcrd<c.s and b\ bathmg cspcd.all}' \nth warm or hot water 
During the most actiic stages of the condition the local apphea- 
lion of heat in the form of the electric pad, hot-water bottle, or 
the lilc, ma\ p\c tremendous relief Cold applications maj 
,a !'0 effect the same temporarj end, but it has been m\ c.xpcriencc 
tint whereas both heat and cold gi\ c alike relief of a momentarj 
nature in m\ belief, the more permanent results arc alone at- 
tained In the heat Local ac«:icants, the mustard plaster, ap- 
plications of menthol tluanol cap'icum, and the hke, or cien 
dn, or wet cuppmc ma\ gi\c tlic same result but as a rule, 
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the rehef afforded is but temporary and not progressive in any 
degree 

Although agam n e are unable to explain perhaps, on a phar- 
macologic basis, the rehef afforded by the salicylates, the fact 
none the less remams that we have m this group of drugs an 
agent more potent in the rehef of these postinfluenzal pains 
than even the active anodynes, as morphin and codein, and, of 
coiurse, infinitely safer to employ, if used intelhgently, and with 
far fewer bad after-effects 

It goes without saying that a considerable selective dis- 
crimination must be exerted in the choice of the best form of drug, 
and It is always necessary to bear m mmd that m this disease m 
parbcular, a diseased heart muscle is veiy likely to be found, 
but if the personal ichosyncrasies of the patient be studied, some 
one among this considerable hst of drugs will be found which can 
be employed m efidaent doses without in any apparent way 
delaymg recovery, or causmg damage to other organs of the body 
My chief favonte, because among the verj'^ safest, is sodium 
sahcylate, and if because of gastro-mtestinal irritation, it be 
possible to employ it by stomach admmistration, it may be given, 
if necessary, intravenously or even more satisfactorily by rectum 

We must also not forget the utility of colchicum, atophan, 
and of the alkalies in many of the cases, espeaally the more 
chronic ones It will not uncommonly be found that in instances 
which fail to respond favorabty to the sahcylates, many quickly 
subside imder this group of so-called antigout medicaments 

The great frequency' with •which Zenker’s degeneration oc- 
curred m the muscles of the abdomen, particularly near the 
insertion of the recti, m the psoas and sometimes in the abdommal 
obhques also, m the epidemic of the past two years has been very' 
stnkmg Never m my e\penence has anythmg like this fre- 
quency' of occurrence been noted before It seems almost to 
have been one of the hall marks of the recent epidemic in all 
parts of the world This has led, of course, to the finding of 
abscesses, or areas of hemorrhagic softemng in these locations 
•with considerable frequency in convalescent cases of the disease, 
and so frequently did this occur in one area that the attention of 
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surgeons hpd to be called to the lesion, because of the fact that 
so manv eases ■were surgically diagnosed and treated as though 
of intra instead of e\tra-abdominal origin ^ 

Although in my personal e’qienencx I have seen these areas 
of '^ftenmg onl\ in the loner abdominal region that is in the 
rccti, the obliques or m the psoas muscles if our theorj' as to their 
manner of formaUon is correct, there is no reason why they might 
not occur elsewhere and it is certainly wise for the cbniaan to 
be on the lookout for them not onli in these but in other locations 
also 

The question %er\ naturally anses if these areas of musde 
degeneration maj not bear some definite relationship to the 
process responsible for the musde stiffness and pain which we 
ha%c ju‘;t discussed, we ha\c no answer for this question It is 
but one of man} nhidi are suggested to the studious chniaan 
in regard to this most interesting infection 

There can be but \crj' httie doubt that the jomt pains and 
neuralgias uhich so frequent!} follow influenza arc of predsely 
the same nature as the musde pains and stiffnesses which have 
juet been di'^cussed As a rule, they are more or less combined 
in the same cases Articular or periarticular inflltration is only 
rarch demonstrable in these cases, and furthermore almost 
alwa}s Uie measures which serve to allcvdatc the one condition 
relieve also the other WTicn we come to a full explanation of 
the eliolo") of these conditions it is highl} probable that we 
shall find them due to one and the same process 

Tlic neuralgias and probabl} the true ncuntis also which 
occa'-ionallj appears in this infection I believe to be due also 
toprco'cl} thvs same condition Itisccrtamtliat therapeutically 
tJicv arc rclicv cd bv measure^ along the same line of treatment 
rnd bv no others 

In so far a<; actual cure of Uicse complications concerned, 
It appear^ to me that a full diet is one of tlic most ccrtainh' 
wncjcial mcacurec Kemoval to a bland and. most desirable 
o a! to a dra and warm dimalc accompbshes \cry much in 
the rchef from Uicsc conditions Rest and relaxation are real 
Ihcnptutic mc-^urcs, and we can look uixm the drug treatment 
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as only adjuvant, but veiy often most necessary and imperative 
because of the tremendous symptomatic rehef which properly 
selected drugs give m these cases It is very probable that others 
have found, as I have, that often best effects are reached m the 
use of the antmeUralgics, antigout, and antipam drugs m general 
if the form of the drug be frequently changed, for all of them tend 
to mduce a tissue or chemical tolerance which sooner or later 
causes them to lose their rehef-givmg properties 

As is well known all of these conditions tend to become 
chrome if not rather promptly relieved at their outset Though 
not nearly so frequently as m rheumatic fever, in gout, and the 
hke, atrophies of muscle take place, especially m neglected cases, 
and chrome infiltrations take place about joints and tendmous 
insertions It is of, course, possible, or even probable, that these 
mstances are such as are combmed with a tendency toward 
arthritic or some other chsordered type of metabohsm, which 
renders certam cases espeaally susceptible to this tendency Be 
this as It may, it does occur that certain cases of polyarthntis 
chromca date their onset from attacks of influenza In several 
instances of this apparent diaracter we have employed with an 
encouraging degree of success the mtravenous injection of foreign 
protem, usmg after the manner advocated by Joseph Miller of 
Chicago the typhoid vaceme for the purpose Although I do 
not allow myself to become unduly enthusiastic over the method, 

I confess freely that in instances where, from the antra, mtemal 
ear, or elsewhere, an exudate developmg m the course of the 
influenza has contmued, m these instances of myositis, ncuntis, 
arthritis, and the like, I beheve that the preparation and adminis- 
tration of an autogenous vaceme is defimtely indicated, and that 
the metliod offers a justifiable amount of success, and I am wilhng 
e\en to go further and to adimt my advocacy for the use of 
vacones m prolonged cases of influenza, wdieneier persistent 
exudates are present I w ould not have you infer from this that 
I beheve that the exudate is necessanly speafically mflucnzal, 
but only that such treatment does defimtely assist m the cleanng 
up of man}' of the conditions which follow m the trail of influenza 
and its multitudinous complications 
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Our great problem is, of course, How may we pre\ent or 
mmimizc thtsc sequelae of influenza’ Are there any means winch 
ac may take hereby wc may prc%ent remfections or exacerba- 
tions of the disease after the imtial attack? I beheve that we 
ma> definitely answer this m the affirmati\e Few experienced 
cliniaans will dispute the ad%isabihty of rest in these cases 
Earl> confinement to bed is one of the most important steps in 
the limitation of the disease beyond question Should the 
icmpctaturc of the sick room be cold, as is most disirable in 
pneumonia, or warm’ Moist or dry? In my opinion these 
aic quite important matters In my experience it is better in 
this disease, ci’cn when compheated with a pneumonia, to have 
the temperature of the room at about 70 or 72 degrees, and if 
possible the air should be dry m preference to moist These 
arc points of much import, also, when the question of chmate in 
convalescence comes up for determination I beheve that from 
the \ cry outset it is v cry important to treat the nasopharyngitis, 
and close attention should be paid from the very first, and 
particularij dunng the stage of convalescence, to the proper 
drainage of infected sinuses I am mudi inchned to feel as yet 
that tin's is usualli safer in the hands of a wcll-tramed specialist 
than m those of the intenust, who is usually altogether too 
•'keptical m regard to these methods, but operative measure 
mu«t be resisted unless impcmtiv e 

The management of the cardiac comphcations when they occur 
prcfenL«, for example, considerable difficulty' It is impossible 
under these Qrcumstanccs to advnsc outdoor recreation, riding or 
walking, nor in many such instances is it ev cn advisable to under- 
tal c any v cry cxlcnsiv c changes in dunatc As a rule, rest is 
tlic mo«t important measure to provide for the heart, rest both 
physically and emotionally Iron perhaps mild doses of Uic 
lOflids may be licncfiaal, but digitalis, cafiem, atropm, and the 
hlwt arc contmndicalcd in so far as the heart itself is concerned, 
except as they may be required for emergency purposes Ex- 
c-ci<c must at first be v cry much hmited and closely* obscrv cd 
It may be nKCs'ary to start it in with passiv c mov ements, mas- 
s-nre, Xauhem fnths, and the like later adding voluntary effort, 



56 


HARLOW BROOKS 


walking on the level, and so progressively on When the heart 
muscle has been senously compromised, months may be required 
for a restitution to its ma ximum effiaency, and m manj cases 
the heart remams permanently disabled Very much depends 
just here then on medical care, and the advice which tlie patient 
follows out 

Questions of operative procedures on the mtemal ear, the 
mastoid, the dramage of the sinuses, etc , must be put up to the 
speaahsts, but the intermst on the case must always hold well 
in his mmd the lowered general resistance of his patient and the 
increased sufifetmg, depression, and absorbmg surfaces in un- 
necessary operative procedures I am strongly against anythmg 
m the nature of reparative work bemg done on tlie nose or throat 
at this penod of the infection, or for that matter even for a 
considerable period after it, or m the presence of epidemics even 
on uninfected patients The speaker has seen several instances 
m which it IS beheved that a senous local and general septic 
condition was mduced by such meddlesome operations I do 
not, however, wish in the least to interfere m sudi emergenej' 
operations or dramage procedures as may seem necessaiy 

We have found of all the conditions likely to anse in the 
convalescence of influenza, that the most difficult phases to 
manage are the mental and physical exhaustion, and particularly 
those instances where both are combmed m the same case If, 
coupled with this condition, is a fairly complete knowledge of 
the possibihties m the way of compheations, as known by phys- 
laan and nurse, the patient’s treatment becomes a most difficult 
matter Environment is most important If possible, the 
patient must be put under congemal and not imtating surroimd- 
mgs People who imtate or annoy him must, if possible, be 
exduded from the sick room The physiaan m such mstances 
has a soaal problem of equal importance to the medical in very 
many instances The patient’s hfe must be §o ordered that he is 
not allowed to be aware of his physical or mental exhaustion 
If possible, his day must be so arranged for lum that he is happily 
occupied most of the tune Yet, it will be found in most in- 
stances that he is not equal to much m the way of emotional or 
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mental effect Sleep and rest must be encouraged, if necessary, 
by the milder sedatnes 

One hesitates nowadaj's when the recommendation of use 
of the \'anous ductless gland products is suggested I suppose 
that we all use them either openly and experimentally or surrepti- 
tiousb and doubtfully, but there a mudi m tMs degree and type 
of depression to suggest, as Coine states, endocrine defect, and 
I bchc\c that important dlsco^c^es await us along these hnes, 
and the admmistration of thyroid, pitmtary, and at times of 
adrenal extract ha\ e seemed at tunes to ha\ e helped my patients, 
but it maj ha\c been comadent and not causative 

Most cases ha\c a \crj poor appetite This is unfortunate 
for the reason that the feedmg of these cases is a \ ery important 
matter It is striking in this disease how relatively immune 
the gastro-intcsUnal tract is, except m those pecuhar cases of 
the «<Hallcd gastro-mtcstinal tnie of influenza, and except in 
these instances no reason exists contramdicatmg a hberal diet 
The proteins, sugars, and fresh green \cgctables are usually 
preferable, but ingcnuit> must be exerased in order that the 
patient's appehtc do(s not cloy from monotony or because of a 
disListcful manner of scivmg food The fresh fruits are vcr>' 
acceptable m most cases 

Maj I summarize what I haxe tned to say to you duimg 
these hours in the following sentence I bchese that many of 
the comphcalions and sequela: of inQuenza really represent re- 
mfcclions in which the spcafic xirus of the disease is concerned, 
together with mam mixed orgamsms I behexe that, m \cry 
minx instances, these reinfections arc autogenous, and that thej 
occur from retained infected secretion in the smuscs of the head, 
and in the rcspiratorx channels I bchex c that careful treatment 
which tal cs cognizance of this possibihty is met by a Icsserung of 
comphcalions, and of conxmlesccnce tunc, and bx’ a lessened 
degree of exhaustion I bchex c that in the treatment of the 
'equcl'c of the infection old infected foa must be cleaned out, 
and tint otlicrwivc, except for such spcaal medication as spcaal 
*• "ns or •.xmiptom*; max demand that change in climate, generous 
iiict rnd mental and phx*«ical rest are our most efnaent measures 
of cure "s well is of prcxcntion 
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PUBERTY AND CLIMACTERIUM. A STUDY IN 
ENDOCRINES 

Up to and before the period of pubescence the glandular or 
follicular portions of the o\ar> ha\c not been acti\c as far as 
menstruation is concerned — at least not as a rule The inter- 
stitial and glandular o% anes ha\ c, hon ever, been performmg some 
of the functions which arc related to the dc\clopment of the 
sccondarj sct characteristics, the most noticeable of which 
cliaractcnsUcs arc the future mammarx^ glands If we at this 
time compare the frame, outlmc, and tjpical locations of fat 
distnbution of the boj and girl we see diEcrcnccs sufficiently 
marked to rcalirc that thc>, as well as the differences m tastes 
and emotions, arc due to the fact that the oxarics in the girl and 
the gonads of the boj must be — as the) arc — among the re- 
sponsible factors and that these differences hax c occurred through 
the mctlium of the ox ones on llic one hand and the testes on the 
other Up to this time, too, pineal gland, tlie hx-pophxsis, the 
piratlixToids the Uix-mus tlic thxroid, the adrenals, etc, haxe 
l)ccn contributing Oicir internal secretions, making and molding 
the child’s bodx, xasccral, and sex structures, and — what is not 
least m imiwrtancc— tlic mind or psxchc 

1 he anterior pituitarx is cspcaallx related to the grox\*th of 
tlic frame, of mu*clc,.and the dcxclopmcnt of the brain, the pos- 
terior pituitarx is parUcularIx related to the dcxclopmcnt of the 
*cx organs muscular structures, and to metabolic processes, 
etc , the tlixroul is tlic great actix-ator, and the normal action of 
the tlixToid IS of tlic greatest importance in promoting those 
trophic and nutrition”! changes in tlic brain which lead to the 
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development of a good mind, good memory, etc An under- 
acfavity of the thyroid is reqionsible not only for retarded physical 
growth and for the vanous degrees of myxedema and cretmism 
m children so often seen, but, in the absence of all physical 
manifestations of a marked character, it is responsible for mental 
sluggishness, for mertia, for lack of energy Such children tire 
easily over physical or mental work, are sleepy or slow in their 
movements, they yawn over their school work, they get up late 
and dress slowly, and are qmte different from the normal, healthy, 
active child, anxious to go about its work These children are 
scolded and called lazy, stupid, “fathead,” when all they need 
IS the recogmtion of the condition and the a dminis tration of 
thyroid extract or pitmtary antenor or suprarenal extract m 
small doses 

The hyperths^oid child is overstimulated, overenergehc, 
often extremely exatable, readily irritated So is the child with 
excessive action of the adrenal medulla or of the postenor 
pituitary 

This adrenal function is of the greatest importance dunng 
this period of development, not only because it is essential to 
good health, but because it acts on the development of the scv 
organs and is of tremendous importance in detemumng the 
reactions of the child as expressed by its emotions An under- 
activity of the adrenals is responsible for languor, bred feehng, 
asthema It is ofttimes hard to determine whether we arc 
deahng with a dimmubon of adrenal secrebon or a dimmubon of 
thyroid secrebon, or a dimmubon of other secrebons m combma- 
tion — or whether one, two, three, or more glands are defiaent 
at the same tune. But the adrenal funebon is of the greatest 
importance at all periods of life, and its worLmgs should be 
espeaally studied m children and m the young because it seems 
to be beyond the possibihty of doubt markedly related to the 
emobons of anger and fear, and of all the detrimental influences 
of life, espeaally m the life of the child, the element of fear plays 
the greatest part 

Some children arc not easily fngbtencd, others are more 
readily fnghtened, and others are of an exbemely fearful or 
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f«ir<^omc nature, and to call these neurotic or ps>chopathic, and 
to 'a\ that thtj ha\e inherited these conditions maj be onlj 
too true but It explains nothing xxhich the parents can under- 
sLmd and hojic to correct, nor do these terms imply in the least 
that the phxsiaan recognizes that there is something nrong 
which max be corrected The parents must and «:houId do 
c\cr> thing mth all children to axoid inculcating fear, and should 
rcmo\ e anj element of fear as much as possible from the mind 
of the child , at this age fears though not remembered as haxnng 
been cxpcncnccd earlier maj persist as sensitne paths and con- 
tinue throughout Uie whole life of the affected indmdual 

The adrenals consist of two parts the cortex and the mcrlulla 
I he medulla— V Inch gixes us adrenahn — responds to a stimulus 
as<maatcd wiUi the emotion of fear, and the medulla plus the 
cortex respond-- to the emotion of anger It is the adrenal 
cortex response which clianges an emotion calculated to be 
cxprcs<«cd b\ fear into an emotion expressed as anger Therefore 
children with a badl> balanced adrenal system, whcrcbx the 
iiKxlulh area responds to stimuli w ithout a corresponding rcsjxmsc 
on tin- part of the cortex arc the children who arc afraid, fearful, 
cxatablc, md ncnou'i 'Jhcrcforc in xoung children slow 
growth, «ilow nicnUil dcxelopment lack of cnergj max be de- 
(icndcnt upon the failure of proper actixitx on the part of the 
pituitnrx . or Uie thyroid or the adrenals or upon a combiimtion 
of thc'C and the oxercxatablc ncrxous, neurotic, masturbating 
cx‘<ilx frightened children max haxc too much cumulation bx 
the ihxroid too mudi stimulnUon bx the adrcml medulla, or bx 
tin ixicijntuilarx’ or bx all Of coiir-c the ihx mu>> and cspcciallx 
the p irallix roids arc of the greatest importance 

tmon:; thi>c Uie Uix roid is axsoaalcd w itli the dex clop- 

tncnl of the genitalia, *0 the piluitarx, ci) arc the adrenals, 
xnd if Uit't ghnds which are assoaate-d wiUi the dcxelopment 
of the gimtaln should at anx penod oxcract along Un>c linC' 
the child is unton<aou'-lx aficctctl and feels .t -cnsc of attraction 
tov ml the sphere of the orpins which arc sumuhted lliis 
1 the cxiibinUon for Uie slighter or greater tcndcncx to what arc 
• diet! nnnipuhtions bx the fingers of the orpins known as the 
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genitalia This is frequently only a passing phase, manifesting 
Itself at different periods of life, according to the degree to which 
the endocnne system is stimulating the grow tli of these stiuctures 
It may occur m the early years, it may occur dunng the penod 
preceding the onset of menstruation, or it may occur at any 
later penod of hfe 

The thymus gland has a tremendous effect on the type of the 
ph3^ical and bony grow'th of the individual It also stands in 
relation to the development of the sex organs Its physiologic 
retrogression takes place m the early years, previous to which 
tune it has inhibited too early the development of the se\ struc- 
tures, and so permits the sex organs to begm or continue their 
proper growth Hence the too early removal of this inhibition 
starts an early development of the gemtaha, related as they are 
and dependent as they are for thar trophic support on the ovary, 
the pitmtary, the adrenals, and the thyroid A too late removal 
of the thymus from the sphere of activity inhibits the develop- 
ment of the gemtaha and hkewise must mterfere with that normal 
phase of the pitmtary, thyroid, and adrenal activity which is 
exerted on the gemtal sphere In conjunction with the thyroid 
and the other glands the thjmus and the parathyroids are like- 
wise concerned with calaum and bone metabohsm, and so the 
t^’pe of body form and bone development may be markedly 
influenced by a perastent thymus action or by too early removal 
of same 

As the ovanes begm to show the added secretory pow er, which 
results eventually m menstruation and ovulation, a relatively 
new secretion, the corpus luteum, with added pow er of the inter- 
stitial area, also is brought mto the circle of endoennes, and all 
of them are now concerned with the development of the body, 
mind, sex organs, and sex functions — from puberty, through 
adolescence, to adult hfc 

We might imagme a farmly of, say ten, acting harmomously 
and m concert for years We might then picture a new member 
introduced into tins family arclc If he fits in w ell with tlie other 
ten and then relations arc harmomous there is a peaceful 
contented, stable relationship, since they all act in concert 
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But if the new member is not m harmonj with the others, and is 
arrogant and dominant, an element of irritation and stimulation 
15 introduced which mil rouse and irritate all the others, or imtate 
some and depres*; others and there is a resulting lack of harmonj 
and co-ordination 

So it is mth Uie action of the endocrine cham at the period 
of puberti and on through adolescence The more stable and 
harmonious the actiNit\ and interrelation of the other endoennes, 
the more docs the girl deiclop her menstruation without an- 
noj anccs and the more ccrtainlj does she go on through the ne\t 
succeeding jears witii little or few untoward mamfestations 
Tlic more unstable or easily affected is the endocrine chain, the 
later and more irrcgularlj does menstruation de\ clop, with pain 
and discomfort, and the more are the other glands o\ erstimulated 
or undci^timulalcd, with a resulting sense of ncr\ou 5 ness, 
instabilitj asilicnia, cxatabihty, and all the other terms^used 
to describe the unfortunate adolescent >oung 

If there IS a marked hj'pcrthjToidism, the girl will suffer 
from tiichjcardia, palpitation of the heart, c'cdtabihta , and 
ncnou‘'ncss at aanous times If there is a h>'poth>roidism, 
Uic opposite is to be expected and wall surclj be noted 

If llicrc IS an cxccssne action of the postenor pituitary, she 
will suffer from djsmcnorrhca, her tenderer emotions are more 
casiK aroused, blu'hing is noticeable, and the sex feeling— \ ague 
though It m?j be — or the sex instinct is more pronounced 
P'-j chic fears are more CMdcnt 

If, on the other hand, the postenor pituitar> is underactisc, 
there nn\ be no pain at menstruation, the menstruation max 
be scants . and the pirl is liable to be stout or adipose— totally 
different in mans of her functions and appearance from the girl 
with jKistcnor liNyicrpituitansm 

If tlicre IS a predominant stimulation of the adrenal medulla, 
there vill be nervousntss, imtabihtj, sensitixcncss, blushing, 
fear, anxicta etc If tlic adrenal cortex is o\ erstimulated, the 
rirl \ ill sho.' some of tlic charactcnstics of the male in the wax 
of cour>cc. ab-ence of fear, deaded fondness for manix ports, 
ard though feminine in other wn>s, m-«> be less sentimental’ 



64 


S W BANDLER 


All these innumerable variations of interglandular relations, 
and the}' are almost limitless, give us such a vanety of sjTnptoms 
and tjTJes of girls that there can no longer be any attempt to 
apply terms to any of them except as they apply directly and 
speafically to each and every individual view ed as an independent 
entity 

The girl at school or college with a good thyroid and a good 
antenor pituitary is not only studious and bright, but has a more 
mature tj^e of mmd and is more settled than is the child with a 
good thyroid, but a poor antenor pituitary The latter may be 
happy and gay or excitable, may have admirable qualities in 
other ways, but she lacks the studious, sedate, and settled char- 
acter — the lack of ivhich, however, is by no means to be considered 
a disadvantage at this time ' And so girls at the school or college 
age mamfest different tastes and hkings, \arying emotions, 
varying dispositions, accordmg to their endoenne make-up, and 
It IS essential for parents and educators to understand these 
facts, for it is absolutely true that ivhilc education, training, 
and environment have a most marked effect on the emotions, 
disposition, and character, the endocrine make-up, the endo- 
crine activity, and the endoenne mterrclations are the deasivc 
factors 

Therefore, this penod of puberty and adolescence or, rather, 
tlie entrance upon this stage of pubert} is as much a change of 
life for the growing girl, leading up to and prepanng her for the 
activities of the next thirty years, as is what the laity call the 
“change of life” which occurs most frequently in the late forties, 
and the parallel between the symptoms at this stage and the 
symptoms at the later “change of life penod” is most marked 
But here we are dealing wnth the excitation of activitj of these 
glands, whereas at the chmactenum we are dealing with the stage 
of retrogression And \ eiy often, as the woman goes into tins 
adolescent penod peacefully or calmly, or upset and disturbed, so 
she ma> go out of it in the same way 

It must be remembered, howeier, that tins would be more 
uniformly true where it not for the innumerable factors and 
compheations of the penod betw'een adolescence and the true 
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chance of life— for here come m the questions of mamage. 
childbirth nii'^rriagc nursing, operations, infectious diseases, 
fortunitc and unfortunate cmnronment happiness or un- 
happiness mental shocks and v,OTne» the rcsponsibUities and 
cares of molhcrhootl, all of mIiicIi contain \asl possibilities in the 
va\ of a fortunate or unfortunate effect upon any one of the 
important endoenne? or on the whole system 

Some endoenne chains are so stable tliat none of the abo\ e- 
mcntioncil factor-^ disturb them or effect tlicm permancntlj 
Other chains are v) ccnsiti\e or unstable that they are more or 
less profoundh affected by what often appears unimportant 
Certain famll^c^ are charactcnrcd b\ marked stability of endo* 
enne relationship, and in mans families one or other of the glands 
i-- so dominant tint it characlcnrcs practicallj escrj one of the 
dc-cendants for generations for cither good or bad 1 hercforc, 
marl c<l mentaUtj ami «tabihtj of character, probitj , and high 
M:nsc of moralilj characterize cerUun families for generations — 
ncrvousnc's or irntabihtj, or a tendcncA to “neuroses” and 
p'>>cho'es'' and saiying degrees of what arc called emotional 
states maj charactcnrc other families 

If, for instance, the piluiUirj is the dominant gland, a %ast 
111 ijontj of Uic rlc'ccndants for generations ma\ be of tall or 
jxn.erful stature, or of strong able minds — though it is to be well 
under-tood tint intcmiarmgc with other endocrine tj^pes is 
h.iblc to modif\ this ij*pc of ascendant^ If a famiK is character- 

17C<1 b\ piiuiLarj in-labilitj tlie father or mother ma} be acrome- 
galic in bod\ tj-jic, \cl some of the children may show cndcnccs 
of oieracliMtj of the anterior piluitarj, while oUicrs show 
tiirlcnccs of undcracliMtj If thtroid instabihla is the dnr- 
irtcn-tir some of the descendants will lean toward a litTicr- 
ihjrouhsio or s.anous grade's of Basetlow s disease while oUicrs 
\ill lend towanl hjpolhj roidism or \anous grades of nnxedema 
l.-’niilics ch.ar?cten7«l bj h\-pcr«ensiU\ cncss and o\cracti\at\ 
of the jHisKnor piluilarj, the adrenal medulla arc likcK to show 
“neurotic ’ t}i)o and lanou* grades of psjehoscs and neuroses 
\ccordmrl\ if we could liaic the photographs and the historj 
«'f oMr pitirnts anco-tors .\e \ould find c\crj normal or 
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abnormal state dependent upon endocrine activity to have been 
inherited, though oftenm forms apparently unrelated, but actualh , 
as our knowledge grows, due to the same endocrme aberrabons 
Thepenod of regression, at what is known as the clunactenuin, 
means a rearrangement of the gland activities, a down hill, as 
it were, smce the function of child beanng is passing The ovaij 
IS supposed to pass out of the sphere of action just as at pubertj 
it enteied mto a new sphere of action, and if the other glands 
regress m equal and parallel ratio and the mterrelabon betncen 
the glands is preserved, then the mdividual goes through this 
trymg penod ivith few if any mamfestahons of an annoying 
character But if the rearrangement is not a normal or stable 
one, if some of the endocrmes regress more qmdJy than thej 
should and others more slowly than they should, or if only the 
ovanan activity regresses and most of the others do not, we have 
all the mnumerable possible vanations and symptoms due to 
hyperactivity or hypo-activily, or combmation of hyper- and 
hypo-, mvolvmg the antenor lobe of the pitmtary, the postenor 
lobe of the pituitary, the thyroid gland, the adrenal cortev, 
the adrenal medulla, the ovanan mterstitial gland, and the ovanan 
folhcular apparatus Of all the gland anomahes at this penod 
overactivity of the postenor pituitary is productive of the largest 
number of physic and psychic abnormahties 

The flushes which are assoaated with the menopause or 
chmactenum in many patients are due to absence of the secretion 
of the ovary which m conjunction mth the postenor pituitary' 
(for these two glands are practically sisters m the family) pre- 
serves a normal vasomotor balance K the ovanes regress or are 
removed and the postpitiutary persists in its former degree of 
activity or its activity is mcreased, then the flushes are evtremcly 
marked If the adrenal medulla is overacfave the flushes are 
still worse The admmistration of ovanan extract and ovanan 
residue therefore helps many' patients and cures some, but does 
not cure all by any' means This is due to the fact that the pitui- 
tary, freed of its association with the ovary, and the adrenal 
medulla are responsible for the flashes or flushes, and unless to 
the ovary be added some gland extract 'which inhibits and holds 
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the postenor pituilan and adrenal medulla in check onl\ a 
certain amount of benefit will result 

There is a difference betw een the term “chmactenum" and the 
term “menopause ’ ^Icnopause means a cessation of the men- 
struation, the chmactenum means thepenod of transition from the 
most acln-c thirtj jears of a woman’s life to the subsequent 
penod of peace, quiet, and freedom from menstruation and its 
pssoaatcd annoj’anccs A woman ma\ be in the climacterium 
pcnofl and menstruate normalK or c\en excessnely She may, 
therefore ha\e some or other of the “change of life” sj-mptoms 
long before menstruation ceases, and the anno\ ances maj persist 
for months or j cars after the menopause It is most important 
to rccognire this all too true state of affairs, for only then can a 
proper interpretation be made and proper therapy instituted 
\n<l after the mcnopauec and climacterium arc passed there are 
iviiMblc the a arious h>T5cr- and haiio- anno> ances im ol\ing 
llic endocrine chain, and therefore this is the penod when marked 
ncuroiC' and psjchoscs (due to the endoennes) maj de\clop, 
ju*-! a< in the adolescent stages there area anous neuroses and some 
of the ps} clio'cs— the most important of tlic latter being dementia 
prfficox 

One all-important obscrsation should not be left out of 
consideration, for it ls a most saluable aid to diagnosis at any 
stage of tlic acti\c period of life — the way the patient reacts a 
fc.\ daa-s before each menstruation This is a sign-post indicating 
1 hich one or more of the glands is Ecnsiti\e to oxer- or under- 
••linulation Mam girls and women nc\cr know before each 
penod that thc\ arc to menstruate, others suffer from phj-sical 
pnn, and m'>nj *:uffcr from nerNous and psjchic reactions of a 
character unusual to them in the intermcnstrual penod A girl 
or wom->n nia\ be pcrfectlj well for the three weeks following 
mcnsliualion, rnd then for a wccl., or it ma> be for onlj a few 
<h\-^ m-'\ bcdqircv'cdorcaalcd.imtablcorcxtremclj nervous, 
rc-llcvc, ••crirj as some desenbe it, full of restless cnerga at this 
tir.e tlouch calm, peaceful, or even laza at others Here it is 
I vr obhnUon and dut> to put our finger on the gland or glands 
wl ich rre over- o- underworking, for such sj-mptoms point to an 
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instabihty in the chain, and no physician should neglect to 
diaractenze these symptoms as of tlie greatest importance not 
only for the tlicrapy to be instituted, but as indicating the latent 
possibihties for subsequent magmfied upsets of this or other 
glands The one thing irhidi medical men, and especially liic 
gynecologist and also the physician who treats children and >oung 
girls, must do is to remove from his vocabulary the words 
“neurotic,” “neurastlicmc,” and “hysteric,” for they arc onI\ 
cloaks for ignorance and make a very bad impression on the 
parents and on the child oi giil concerned Practically all these 
types coier deviations due to the endocrine aberrations, and if 
treatment were instituted suflicicntly early, especially during 
childhood, and more attention were paid to stimulating body and 
mental growtli by endocrine therapy and to coriccting sLitcs of 
excitability, fear, etc , by the same methods, the elTcct on the 
succccdmg years of the affected individual’s life would be so 
markedly for the better lliat I am sure tlie future will find us 
astonished at the possibilities of such therapy during these vitil 
and all-important years 
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THE DIAGNOSIS OF ENCAPSULATED PLEURAL 
EFFUSIONS 

In ihL 'Jtud\ of pkural effusions it is customarj- to place 
the nnjor empliaci" on the free effusions and to rC'Cne for 
minor con'idcntum thit=c which are encapsulated 

I hi-. m\o\\t^ the tacit a^'^umption that the former represent 
tin ii-u il and d forms and that the latter arc unusual and 
i.\tcptiond let it ma\ be doubted whether this assumption 
!'> tli«vtlhcr ju-tified and whether pleural effusions arc not more 
«'ften ^ iccul itcil Unn is commonK bthc\ cd 

I lie jiUur.il caNnl\ is a comphuitcd potential space in which 
I Mill inireh pin 'ltd ciU't' fluid maj icidih be walled off 
(!i\<n an mil ininiatorj process m the pleura, adliC'ions will be 
mo«t ipi lo form in those regions m which the mo\cmcnt of the 
hill” iiid tht't w.dl arc rc'tnvtcd \n esudatc in the pleural 
<a\jl\ atcumuhtC' fir't in the lower and axillarj portions and 
litre lilt nni\ count of the rhc't and the lung is greatest Jhe 
nusiil aiul ipu d portion' on the other hand haie the least 
iiuivcmcntin rt'pirvtion, and for tins reason adhc'ions cschiding 
tin tfTiismn fr.>m them, are oftent't found in IhC'C locations 
1 iirilitr It rtrjuirts but a ghnee at the complicated arrangc- 
laini (>f the lobt' and fi"urt' with the numcrou' points of re- 
ihitu'D i){ iht p’eura at the diaphrigm mctha'Unum, and the 
Si iirt' to n dire the tipjKiiUmilit' tint are afforded for the 
1 »if fluid in thi mnnerou' TLCC"es winch arc thus formed 

IMi’t Tt tlu tuiulitinn' wlmh fi\or the encap'ulation of 
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Uncloubledly of major importance is the element of infcclion 
Transudates arc rarely sacculated, exudates, on the other hand 
frequently are Evidentlv this is because inflammation iMlh 
the formation of plastic exudate will agglutinate apposing pleural 
surfaces and tend to localize the effusion, and it may also be 
remarked that the reflex immobihly of the lung and chest nail 
will favor this tcndenc}' Another element nliich inaj'’ deter- 
mine the localization of a pleural effusion is the existence of 
an inflammatory focus at the surface of the lung, the slow ex- 
tension of xvhich to the pleura may result m an encapsulated 
effusion 

We are, tlierefore, in our discussion of this subject practic.ill\ 
limited to effusions of inflammatory origin — whether these arc 
acute, purulent, and pj'ogenic, or, on the other hand, chronic, 
non-purulent, and tuberculous 

I should now' like to present to you ,i number of patients who 
illustrate the x'aiious types of enc.ipsulattd effusion If in 
my presentation I shall seem to cmphasi/c their topogr.ipliic 
features, it will be because the problem which confronts us in 
these cases is not so much the determination of the existence of 
an effusion, but rather its exact localization, in order that aspira- 
tion and subsequent operation may be performed w ith the greatest 
precision In order to present this subject with some attempt at 
a systcin.itic arrangement I hnx'c dix'idcd cncajisukitcd effusions, 
in respect of Ibcir loc.ition, as follow's 

1 Effusions encapsulated m the general pleural caxitx 
(parict.ll effusions) 

2 Effusion'- cnc.ipsulatcd between the lung and the dia- 
phragm 

3 Effusions cnc.ipsulatcd between the Jung .ind the medias- 
tinum 

4 Interlobar effusions 

1 EFFUSIONS ENCAPSULATED IN THE GENERAL PLEURAL 

CAVITY 

I xxish to present first a patient who illustrate-, perhaps the 
most common form of enc.npsulatcd effusion, that is, one situated 
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m lilt .i\illar\ portion of the che?t The important facts in 
Ins ]n^tor> arc as follow' 

C\s{ I — ^Thc man is twenty-four > cars of age, and for three 
V ed s siifftrcd with remittent fe\cr, cough, and at times a moder- 
ate mucopurulent cspcrloration These sjmptoms were con- 
sequent upon a pneumonia three weeks preenous He p^e^cnt3 
the appearance of acute dine IS somewhat djspneic and has 
the pallor of a rnihlK septic mdi\idual He show*, the follownng 
jihesicd sis;ns moderate dulncss oxer the outer two-thirds of 
the nijht che-t mo-t marked at the ba«c There is al'^o flatness 
it tin naht apex and in tlu upper part of the right axilla In 
tlu u]n>tr portion of the ehc-t the breathing is tubular at the 
right 1) i‘e the breathing 1 - dimini-hed, and along the border of 
the dull arei in the mi-i d half of the chcst there are numerous 
<-ubert pitant r ile- I he mc-ial li df of the chc-t pre-ents normal 
rU'Cult itorx ■-ounds 

'Ihi ph\-icd Mgn- exndcntlx ivnnt to a collection of fluid 
which w '■ituitul in the vpical and axdlirx portion of the right 
(hc'l extending ‘•omevliat antcnorlx and po-tenorl\ Hus 
jiitient w.i> i-iurilcd po-tcnorlx in the eighth interspace — 
that 1 - It the eoincnlumd point — and no fluid was found 
lb mg louxmcid of the prc-cnce of fluid the ncctllc was then 
in erti'l in the lower right axilla and thick pus was obtained 
On opv'ilion tlu re wa- found a eollection of ])U- in the axdhrx 
portion of the che-t rorre-ponthng to the pin sic d signs of effu- 
sKui, In mg willed off firmlx antcnorlx anil po-tenorh Ihc 
I inp\ I nn c n it\ wa- compo-cd of two locuh one abox c tbc other, 
roiiiniiinic itiiig In i nirrow pas-age (1 igs 2, 3) 

We lint dhi'triteel here one ot the common -lies for the 
(lit ip-ublion of tmpxenias which form mo-t readdx in the 
exili'rx portion of the che-t iiul mix extend antcrmrlx or pos- 
ter! tIx for • X in ible ehstaiice \>max bcexpcctcel, ihepliXMcal 
sum Ti irirpuntlx xtrx jiuz/lmg It i- e-pcci dlx to be noted 
th it III the pri-' nci elf an axdlirx eflu-ion winch extends to the 
js'-terio" .a-jKct eif ilu' lung the entire anterior portion of the' 
tie t 111 ix pri-ent a Imid txnipamc note on percus-ion 

\t this jumit I c innoi do belter than thsai-s xxiUi xeiu some 
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points in regard to e\ploratorj aspiration of the chest m tlicsc 
cases In general, e aspirate over an area of marked dulncs'; 
or flatness, avoiding tlie costophrcnic sinus where the pleural 
canty is shallow- and also tlie mesial portion of the chest where 
we are more apt to encounter umnvolved pleura or adhesion'' 
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aspiration is unproclucli\ c it is witc at once to insert the 
needle nearer the center of the area of dulness in order that the 
marpn of the effu'ion maj he a\ oidcd The repeated unsuccess- 
ful aspiration of a che-t in a small area posteriori} cannot be too 
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iiiiKh «l<prt 4 iitd Ha\in" m mind the iri(iin.in\ of a\illir\ 
tilU' ’ 11(1 t! I pi a diplli of fluid in tlii'- repon I ha\c been 
u 'p'l -'111 tiu kIm^ d)ihi\ oi a-piration m tin a\ill i in case*- 
of 'i\pi •! iifu' 0.1' If mil I'piniion bilimd i' un'ucct"iul 
It i" M ( (t o'm ti’iU'irt till niidl* m tin anterior or |>0'tonor 
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axillarj line With one puncture the needle niaj be pushed either 
antenorl)’- or posteriorly, or up or down, for a ^arlable distance, 
and usually pus u ill thus be found In fact, it is surprising in how 
many cases of encapsulated pleunsj aspiration in the anterior 
a\illary line, the height dependmg on the physical signs, is at 
once successful, nor need we have anj*^ fear of injuring important 
structures in this region, as the aspiration here is quite as safe as 
postenorlj 

In the diagnosis of this, the commonest tjpe of encapsulated 
ellusion, it IS w orth w hile to emphasize one of the cardinal ph\ sical 
signs wluch distinguishes it from a free effusion As jou are 
aware, when fluid accumulates in a pleural caMty which is free 
from adhesions, its upper le\ el, under the influence of the intra- 
pleural pressure and the elastic force of the lung, assumes a 
charactenstic curve This curv'e, which it is assumed cor- 
responds to the upper limit of flatness, begins at the spine, at a 
^arlable height, and ascends obhquelj upward to reach its 
highest point in the axilla, whence it descends anlenorlj to the 
base The presence of encapsulating adhesions in tlie pleural 
caxitj will so interfere with the operation of the intrapleural 
tension that tlus characteristic curve will be altered and the 
area of flatness wall have an unusual conformation Of the 
greatest significance will be an area of resonance m the mesial 
portion of the chest, parallel to the spine and extending for a 
X ariable distance from it Instead of an oblique upper lev cl of 
fluid this lex el may actually be perpendicular or ncarlj so I 
can best illustrate this point bx presenting the following case 

CxsE II — This girl, ten years of age, has had fever, cough, 
and pain in the right chest for fixe xxceks She has not been 
acutel}' ill but has gradually lost considerable weight When 
X ou examine her chest posteriorly x ou xx ill obscrx e that the mesial 
third IS resonant In the outer txxo-thirds there is marked 
duincss from the apex to the midscapular line, increasing in 
intensitj to the ba-e, xx here the note is flat The brcatlimg at 
the apex is dm hed, in the middle third it is bronchial, and at 
the base it is absent Aspiration xxas performed in the lower 
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smUa ?nfl clear fluid containing 100 per cent hmpliocjtcs uas 
rtmn\cd Me are dealing prcsumabU \\itli a tuberculous effu- 
■-Km wliicb i" encapsulated in the axillarj region of the nght chest 
\ stuflj of I'lg 4 must conMnee aou that a collection of fluid 
could not maintain «uch a a ertical position were it not supported 
b\ arliit'ions 




<1* II I 1 1 iji iliUtI i\illir\ liTii'iijii 
I'l rhi • unm%oK(tl 


Mi'nl li iH 


1 Would now hi I to jiri'cnt to aou a few which illuslr itc 
til \ >nit'i' ‘•iK' Within the cht't whuh eniap^ulated efiuMon 
1 .. oiiup\ I hc't '■lU^ arc often ilcUrniintd b\ the situation 
in uidtrbin^ inflaniiiiatorv procc's m the lunc which is 
d.tialh ti'jxnsjhh for the iffiisjon In other cisc> as m those 
Irih '■ri live t<i nutast-iin^ inieclioiis ol the pleuri from foci 
« ' < ’ • in ti ^ f, hn-ilration cannot bt thu- t\pl until 
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Empj'emas limited to the region of the upper lobe arc not 
common The}"^ may be secondary to an upper lobe pneumonia, 
but not necessanlj'^ so In \aew of tlie greater frequency7of 
pneumoma of tlie lou er lobe, it is hkely that tliey are more often 
secondary to a pneumomc process m the upper portion of tlic 
lou er lobe, and they may, tlierefore, as lliev extend surround the 
upper lobe and appear to onginate from it Natural!} , from the 
imusual location of tlie physical signs, emp}cma may not be 
suspected for some time, and this is particularly true m children 
in whom the signs of pleural effusion may closely resemble tliosc 
of consohdation 

Case III — Observe this child, six } ears of age, who four days 
before admission to the hospital became ill, with pain in the nglit 
chest, fex'er, and cough At that time the physical signs were as 
follows Right postenor dulness from tlie midscapular region to 
the base, with brondual breathing and many redux riles The 
dulness extended into the axilla White blood-cells, 49,800, 
polynuclears, 71 per cent Evidently there was a pneumonic 
process, in the stage of resolution, of the right lower lobe Note 
that tlierc w-as no exidence of disease in the upper lobe Six 
days later the temperature was still 103° F , and at that time 
there dex eloped dulness and bronchial breathing antenorly and 
postenorly ox er the right upper lobe region Four days later the 
physical signs xxerc as foUoxxs Dulness from the apex to the 
angle of the scapula, xx ith brondual breathing and x oicc, and with 
a moderate number of fine rales For four dax's longer tlicrc wa« 
continued fex er At that tmie the Roentgen examination show cd 
the appearance in Fig 5, xxhich indicates a large effusion 
occup}ing the upper txxo-tliirds of the right chest 

This child x\ as operated upon, the incision being made at the 
fourth space in the axilla and one pint of tluck pus w as obtained 
The low er tliird of the pleural caxaty xx as uninx olx ed 

Although in their earliest stages apical cmp}cinas xxill offer 
difficulties in diagnosis, there are certain disLinctixc •'igns xxhich 
dexelop later xxliidi xxe can utilize in distinguishing them from 
an upper lobe preumoma The limited space in the apical region 
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can accommodate onl\ a small amount of fluid Tor this reason 
PS the effusion increases in size it has a tendencj to rupture its 
limiting 3 dllc^lons and to in\ol\e the dependent parts of the 
pleural ca%at\ '1 his is graphicalh show n in the plate of the case 
I ha\c ]u«t presented to jou (Fig 5) in which jou will notice a 
hunt narrow shadow in the right avilla e\tending from llie effu- 
sion toward the base There is hlllc doubt that if left to itself 
the empjema would soon h3\e )n\ohcd the entire client 



1 ir ^ 1 « III rmpMin in iipj»cr Inlf of iht-t Soil '’ndon in lower 

imI! \ 1 1 liriiiiiR l» Kinnin^ 111% oh (.mint of tin {.incril piciinl it\ 


Cv*-! 1\ —On tliL other hand i ‘■iqiience of caentt ju":! the 
opi'o-itt til th.il lU'-t dc'cnbul m.n be observed The child 
btfon jou bccimc ill one week before admic^ion with cough 
fc\ t r iiid (-harp p nn m the nuht lower client \t that time the 
ph\ -'lal *-ign' mthcated a pleural effusion limited to the posterior 
'u*d a'lllar) region^ with no jn\id\emcnt of the upper lobe 
n loti \ntcno-l\, li> perrc.'on incc Dunni: the nc\t two 
t ct’i I ’\e V ere able to follow the gradual e\tcn';inn of the cflu'-ion 
t'P 'Ttl tt» the !pc\ on the piMenor icjiccl of the client On 
‘P "itii',! then V i> found an enipaenn ea\il\ in the posterior 
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and axillar)’- regions, dmded into an anterior or a\illar} part and 
a posterior part by a ridge The Jung anteriorl}* was free)} 
movable The cause of the empj'ema w^as a cortical lung abscess 
which had ruptured The prolongation of the enip)ema clown 



I ig 6 — Ct^c I\ Cinp\tiin tncap<uhtc<l in upper two thirds of clitM 
Occupies the ixillirj ind ijostirior portions of piciiri 


ward toward but not quite to the base is clearly indicalctl m 
I'lg 6 

I should therefore like to cmphasi7c in distinguishing an upper 
lobe cfTuston from a pneumonia the importance of the clctclop 
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nicnl of an area of dulne^« or flatness in the axilla cspecialU 
.\hen tin- increases from dax to daj W*c hax e, moreox er in the 
Roentsen phte a xerx accurate and carlx means of making this 
diitinclion 

More common than apical empxemas arc tho^e xxhich are 
cnc ip'Uhtcd at the ln«c — here again usuallx' secondarx to a low cr 
Ifihi. nm umonia Once more the location of the phx «ical si£rn« — 



l irt ni il Iriilu i to tli< ri^Iit 

X 'nUi ni i\ hi. cocxtcn«i\c with the low tr lobe — will make it xerx 
dit cult to di'tini:uidi bctxxctn a pneumonic procc^'? whicli i< 
J 'tint and an cfTu'ion In lx>th of them the upper limit of 
- rrx he linn/ont’>l The hrcathin" max he xanous, 
' 'i'" 'iin^ fii the an.ount 01 f.uul and on the mohihlx of the 
I” 1 dxans lunc rhere nnx thuc be either bronchial breathing 
'* 1 '1 "rhiwi -loibr bri ithini: or thminidied hre 'thine The 
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and axillary regions, divided into an anterior or axillarj part and 
a posterior part by a ridge The lung antcnorlj vas frcel) 
movable The cause of the empyema \\ as a cortical lung abscess 
vhich had ruptured The prolongation of the empiema down 



I ig 6 — Case I\ En]p\cm'i encapsul itccl in upper two thirds of rliC't 
Occupies the n\ilhr\ and posterior portions of pleura 

vard toward but not quite to the base is clearly indicated m 
Fig 6 

I should therefore like to emphasize in distinguishing an upper 
lobe effusion from a pneumonia the importance of the dc\clop 


DtlGXOSIS OF EXC^SUIAXED FUErRAL ZEFUSIOXS Si 

S) taken after operation you -nill note the area of pnenmo- 
thoias remaining after the e\-acaahon of the fluid and the 
thickened adherent lung along its mar^ 

C^E fl — In other cases of escluave involvement of the 
atillar}* half of the base of the lung the sharp limitation of the 
area of dulness both mesially and aboti'e makes the distinction 



9 — Case M Encapsulated basal eInp^e^^a due to perforated lung 
abscess 


irom pneumoma an easier one Such^a case is illustrated by this 
plate (Fig 9) m Trliich \ou mil observe a "well encapsulated 
ebusion which occupi^ the lateral half of the xi^t lower chest 
In this case the patient presented an empyema of some weeks' 
duration which followed the rupture of a supetfiaal luns; 
abscess 
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greatest difficulty occurs m those cases in uhich the presence of 
thick shaggy exudate along the margin of the effusion gives nse 
to rS,les of all sizes and intensity Here the difference between 
a pleuropneumoma uath slow resolution and an encapsulated 
empyema may keep tlie examiner m doubt for some time— 
a doubt which is often only resolved explorator}' aspiration 



Fig S — Cnee V After opcrntion, showing ndhcsions in nMlIi Note rccc' 

Sion of heart nnd tmcbca to normni position 


Case V — A case of this fipe is illustrated b^' another plnte 
(Fig 7) This patient is fort} -five jears of age, and has had 
the usual S3'mptoms following pneumonia, which arouse the 
suspicion of a pleural effusion at the left base You will note 
from the plate the location of the shadow , which is tjpically that 
of a pneumonic process, >et the ph3'sical signs left one in doubt 
between a pneumonia and an effusion In the next plate (Fig 
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We are, therefore, usually dependent on the Roentgen examination 
for the discovery of this type of empyema 

Case VII —This type of empyema is illustrated by a patient 
two and a half years of age whom I observed recently The 
salient facts of his history are as follows Cough, fever for 
thirteen days, with physical signs on admission of a large pleural 



Fig 11 — Case VII Mesial empjeraa, drainage tube at site of prcMOus 

cfTusion 


effusion in the left chest, from apex to base Aspiration disclosed 
greenish pus nhich contained Staphylococcus aureus A minor 
thoracotomy was performed posteriorly In spite of drainage 
the high temperature continued for four w’eeks Examination of 
the patient m order to determme any possible retention of pus 
showed an area of dulness which extended along the left border 
of the heart, m the second and third interspaces You will 
note on the plate (Fig 10) a arcular shadow' near the upper 
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I shall now call to your attention a very unusual location lor 
an eftusion encapsulated mthin the general pleural caMli, 
tliat IS, m the mesial portion of the chest near the mediaslinum 
As a primary effusion this is perhaps the rarest form It is more 
often seen as a secondary collection which occurs occasionalli 
after operations for the evacuation of an empj ema Frequenth 
tins portion of the chest is protected by adhesions, so tliat pus 



Fig 10 — Cibc VII IVlcsnl cnipjeiin, postojicnli'c 


does not collect in it If, howcier, during the course of the 
operation these adhesions arc severed, and this portion of the 
canty becomes infected, and effusion ma} form in this ]oc.ition 
nhich, owing to the adhesions, is not readily drained, and ^la^ , 
therefore, gn e rise to urgent ‘: 3 'mploms 1 hese effusions arc 
particularlj’^ difficult to recognirc bj' means of phj sical examina- 
tion because the altered phj'sical conditions in the chest which 
rciult from the operatne pneumothorax tend to ob«curc them 
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Weare,therefore,usuaUydependentontieRoentgenexaHm^^^ 

for the disco%er)' of this type of empjema 

Case \TI-This tspe of empyema is lUustrated by a patent 
tv^o and a half jeats of age ^hom I obsen-ed recently The 
sahent facts of his histoti' ate as foUows Cough, ^e^et fo 
thirteen dajs, r.ath physical signs on admission of a large pleural 



F>g 11 — Case MI Alesial empiema, drainage-tube at site of prcMous 

effusion 


effusion in the left chest, from apex to base Aspiration disclosed 
greenish pus uhich contained Staphylococcus aureus A mmor 
thoracotomy vras performed postenorly In spite of dramage 
the high temperature continued for four •weeks Examinatiou of 
the patient in order to determme any possible retention of p'us 
showed an area of dulness •which extended along the left border 
of the heart, m the second and third mterspaces You -will 
note on the plate (Fig 10) a circular shadow near the upper 
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mediastinum on the left side, which is due to a bmall collection of 
fluid encapsulated in this region An inlcrcoblal incision was 
made at this point and 2 ounces of fluid were evacuated A 
subsequent plate (Fig 11 ) shows the drainage-tube at this point, 
mill a disappearance of the shadow 

It may be piofiLable to pause m our discussion .ind re- 
examine m the light of a few illustrative cases the terminology 
which w^e have thus far employed I refer to the terms "cnc,}p- 
sulated”and “localized,” which, although frcqucnll> sjnon}moiis, 
arc not neccssaril}' and always so In the cases so far pre- 
sented to you the effubion was enc.ipsulalcd bj adhesions .iiid 
also localized to a definite and at times a small area in the pleural 
cavity On thcr other li.ind, I have to call jour attention to 4I11 
unusual group of cases m which a pleural effusion occupying a 
large part of the pleural cavity ma)' be so subdiv'idctl by scpl.i 
that a number of adjacent loculi arc formed which maj' or maj 
not communieale with each other It must be clear to you that 
under these circumstances the effusion, although encapsulated, 
may not be localized, and that llic pl1ys1c.1l signs produced by the 
adjacent collections of fluid m.iy differ in nowise from those of ,1 
large free effusion 

Case VIII — Perhaps the simiilcst fonn of sueh .111 ene.ij)- 
sulatcd effusion without localization is illustr.ited in I’lg 12 
In this case, which was one of hydrolhorax assocwlcd with neph- 
ritis in a child, only the a -ray plate revealed the unusual double 
curv'c, winch represents the upper level of the fluid anteriorly 
An adhesion, probablj' in the region of the inlcrIob.ir Assure, 
has divided the pleural cavity into two halves, in c.icli of which 
the normal intrapleural forces have come into play in such .t way 
as to reproduce in miniature two S curves winch merge into 
each other 

aiuch more complicated are the c.isC', of jiurulent effusions 
of this type with two or more sacculations 'J he circumst.ince- 
undcr which these cases come to light arc of inlcrc-.t both to the 
clinician and to the surgeon hrequcntlj the po^o-ibililj of 
multiple pockets of pus is only considered after a period of eon 
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tmued fever following operation Thoracotomy may have been 
performed and for some days pus has flowed copiously from the 
dramage-tube A day comes when dramage ceases, yet the fever 
persists and the condition of the patient is aggravated The case 
may appear to have been one of simple empyema, with a chest 
full of pus None the less, m spite of apparently effiaent 
dramage, the physical exammation will reveal an area of flatness, 
often in the upper porfaon of the chest, which can be due only to 



Fig 12 Case VIII Sacculated hydrothorax showing two oblique upper 

levels 


undrained, encapsulated pus Such a sequence of events is 
illustrated by this boy whom I present to you 

_ Case DC You will observe that he has two drainage-tubes 
in his chest, one low down on the nght side postenorly, and a 
second just below the angle of the scapula A considerable 
amount of pus has been evacuated through these opemngs, yet 
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he remains very ill You will obscr^c that ihc iipiicr part of 
his right chest is abnorniall}' prominent If jou percuss liis 
chest you will find marked dulncss from the ape\ to the level of 
the si\th rib posteriorly with an absence of breath sounds 
Anteriorly, on the contrar)', the note is hyperresonant almost 



l ig 13 — Cnsc IX Citntnli7til plmnl tiriisioii «iili ilirci skciiI 
Dr iinano tubes in two loucr Jaiiili Itctinlioii of pus in ipu il tollTtion 
Note scpurition of iii)ixr ribs 

tympanitic, the breath sounds arc harsh and the transmit fed tone 
has a n.isal quality },Vc must inteqiret these signs as tliosc of 
fluid on tJic posterior aspect of the right upjier lobe, fluid whifh 
IS under considerable tension and is compressing the ujijier lolie 
backward and not communicating with the lower s itcul.itioiis 
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And, in fact, we have already performed an e^loratorj’ aspiration 
posteriorly and pus has been obtamed If you will study his 
a-ray plate the condition of affairs will be graphically re\ealed 
to ^ou, and I would call ^our especial attention to the marked 
separation of the nbs over the upper lobe region (Fig 13) 

You have here presented the surgical aspect of these cases and 
some of the problems they oSer for solution No less mteresting 
problems occasionally confront the mtermst, and their solution 
may throw mstiuctive hght on the manner in which these 
effusions arise m the chest The different sacculations m a 
multilocular effusion do not of necessity develop simultaneously 
For this reason dependmg on their age, the character of their 
contents ma^ ^ar^' The flmd m one loculus may be frankly 
purulent, whereas an adjoinmg one may be clear and contain 
few or no bactena In other words, a localized collection of pus, 
e^ en when it is completely w ailed off, may gi\ e nse m its vicmitj 
to a pleunsj which is at first aseptic, although its cjtologj 
is alrcadj poljTiuclear The chmcian evammmg such a case 
will usuallj obtain only the physical signs of a large pleural 
effusion, and if he is unfortunate enough to aspirate over the 
region of the aseptic pleurisy, the encapsulated purulent collection 
will escape liim 

Case X — ^I can best mdicate the problems w'hich anse here 
bj presenting this 3 oung w oman, who for one w eek has had high 
fe\ er and pam m the right chest The physical signs w ere those 
of a large pleural effusion m the chest, which, because of the 
sjTnptoms and the characteristic blood count, w as naturalli pre- 
sumed to be purulent (Fig 14) It was therefore a cause for 
surprise when on aspiration of the lower portion*of the chest 
clear fluid was obtained Exammation of the fluid, however, 
showed the presence of o\er 90 per cent polynuclear cells, 
culture was sterile Such an aseptic polj nuclear pleunsy must 
ha^e as its basis one of two causes, either an mflammator}* 
process near the surface of the lung, such as a lung abscess or 
an encapsulated effusion of pus in the pleural ca^’lt 3 We once 
more m\cstigated the bstorj of this patient and could find 
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neither lustorj nor s}niptoms which pointed strong!} to disease 
of the lung One important fact, however, was elicited For 
some weeks prewous to her present illness the patient had had 
lecwTient boils It w as determined to aspirate the chest once 
more, this time in the apical region, in the hope of discoi enng 
an encapsulated collection of pus An area of marked dulncss 



Fig 14 ^Casc X Gcnenlizcd pltunl effusion, ipical cncipsiihtcd 
empjema with bisal aseptic pleuns\, simulating a free effusion Mct.astalic, 
secondar} to furunculosis 

in the supraspinous fossa was selected for aspiration At this 
point thick >ellow pus containing Staphylococcus albus was 
found Judging from the bactenolog}', we had here CMdentlj 
a metastatic infection of the pleura of the apc\ of the cliest 
secondarj to furuncles Subsequent to this there de\ eloped an 
aseptic pleurisy in\ol\ing the lower part of the pleural caaitt 
The further course of this case is also of interest Within 
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a few days the pre\iously aseptic pleimsy became frankly 
purulent It uas assumed that the apical collection of pus 
communicated with the loner collecbon, and for this reason a 
low posterior dramage was made That this was not sufficient 
soon became evident After a temporarj' improvement the 
patient once more was ill with fever Apparently the upper 
sacculation was nailed off and did not dram through the Ion 



Fig 15— Case X E\-acuation of lower effusion Retention of apical sac- 
culated cmp\ cma Note drainage-tube at low er edge of apical empj ema 


thoracotomy If you will study the plate (Fig 15) made at this 
time you mil obseri'e that the drainage-tube is arrested at the 
loner limit of the apical sacculation, which is not draming 
After a secondary operation this residual pus n as evacuated and 
the patient has non completely recoi ered 

A superfiaal lung abscess may also be the cause of either a 
purulent or non-pumlent pleurisy m its immediate Mcmity' I 
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can recall se\cral cases in which aspiration at two different sites 
in the diest re\ealed different kinds of pus In these cases, 
however, the tliicker, more punilent fluid was aspirated from a 
superficial lung abscess and not from a sacculation in the pleur.i 
It must be apparent to } ou that the distinttion ma^ not be an 
easj' one and that your judgment w ill ha\ e to be based on all 
the data, both phjsical and s\*mptomatic 

2 EFFUSIONS ENCAPSULATED BETWEEN THE LUNG AND THE 

DIAPHRAGM 

We ha\e thus far considered encapsulated effusions winch 
are situated at various points between the lung and the thoracic 



Tig 16— Ca>s.Xl Infrspulmoino 


walls These maj be aptly desenbed as parietal effusions, Al- 
though their diagnosis and localization is often difficult because 
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of the atj-pical signs, the phjsiaan is aided somenhat in his 
search by the superfiaal character of the disease In the effu- 
sions about to be described he is demed this advantage because 
the fluid does not he in contact vnth the chest vrall, but is rather 
enclosed betw een the lung and the adjacent thoracic or abdonunal 
organs 

We mil first consider the so-called diaphragmatic effusions, 
a term which is rather vague and is better replaced by the term 



infrapulmonarj effusion or empjema In a case of thig sort 
the effusion begins m that portion of the pleural caiutj which is 
enclosed between the dome of the diaphragm and the lung 
aboie it As it mcreases in size it is prevented from infectmg 
the general pleural cavity by adhesions along the lower margm 
of the lung It is CMdent from its position that the phj-sical 
signs will be confusing, m fact, thej will closelj resemble those of 
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a subphiomc abhcess, ami they will be chaniclcri/cd by the bigns 
of a basal fluid accumulation wliidi arc modified b} tliose due to 
an interposed and probably compressed lung 

Cast XI — I may best illustrate (Jus rather uutommon 
condition by tins patient, who for several months has been 
suffering from an inflammation localiml at the lower portion of 
Ills chest which ga\c rise to icmittcnt fc\cr and cough accom- 
panied by considerable expectoration At (he right base (here 
was an area of dulncss which extended fiom the angle of the 
scapula to the base, where the note was quite flat The upper 
limit of the dulncss was hori/ontnl or slightlj tom ex 'Jhc 
breathing ‘and inoxcmcnt of the lower chest were almost absent 
At opcr.ition theie was found a caxitj whicli was limited aboic 
by the lower suifacc of the lung, and below b\ (he diaphragm, 
which contained a large amount of pus 'I he general pleural 
caxity w.is unaffected 'Jhc condition found is grapliifallj 
illustrated in the plates which were taken before and after 
operation (I'igs 16, 17) 

3 EFFUSIONS ENCAPSULATED BETWEEN THE LUNG AND 
MEDIASTINUM 

'I Ins form of cneapsulatcd effusion, wliieli is often niisnaiiKd 
‘'mediastinal,” is jitrhaps the rarest of all, and tin jihjsiral signs 
which it may produce arc cxticmcly difliciilt of inteTjirct.ition 
'loo little IS known ol these cases to present a dcfimle elimc.il 
picture, nor are the physical signs of suflicicnt distinctness to 
speak of them in gciicr.il terms I can do best, perhaps, bj 
bringing to jour attention two c.iscs which haxc come undir 
mj'^ obscrv.ition 

Casi XI I — (fl) T Ins ) oung w oman, w ho is Iw eiitj -four > cars 
of age, comes of a tuberculous fnmilx 1 he onset of the illness, 
which occurred four weeks ago, was charactcrircd bj lexer, 
malaise and drj cough, and pain in the left chest on breathing 
She was acutclj ill 'J he phjsical signs at that time indicated a 
tuberculous process at both apices A few daxs .iftcr entrance 
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to the hospital she de^ eloped definite signs of an effusion of 
moderate size at her left base, w hich ^s:as found on aspiration to be 
a sterile fluid contaming 95 per cent Ijunphocytes She con- 
tinued to be ill, and one week later there was noted an area of 
dulness on the left side along the border of the sternum in the 



Fig IS — Case XII Mediastinal effusion Case of upper lobe tuber- 
culosis , effusion at left base , fluid along the left border of the heart Displace- 
ment of heart 


second and third mterspaces At this pomt there vi ere, hon ever, 
no breathing changes The heart was shghtly displaced ton ard 
the nght side It is hardly necessary to saj that the remarkable 
conditions — which were onlj disclosed by the Roentgen ecamma- 
Uon and which are shown m the plate (Fig 18)— were not sus- 
pected You will obsert e, in addition to the evidence of bilateral 
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apical tuberculosis and an effusion at the left b»isc, a homogeneous 
shado\\ which is situated along the left border of the heart 
apparently continuous with the heart shadow Tlie intcnirc- 
tation of this shadow was a matter of great difiiculti It was 
necessary to exclude mediastinal new growth, aneur}sm, and 
dilatation of the can ties of the heart or of the aorta The 



Tig 19 — C IS? XII iMctJnstiml effuMon nhtr ib«orpuon NoU ndhcsion 
of the left diaphngm to the pcricirthum 

clinical historj and sj-mploms effcctuallj excluded these condi- 
tions The presumption that the shadow was due to a collection 
of fluid near the mediastinum was xerificd by the subsequent 
examination made two weeks later \ou wall now obscnc in 
tins plate (Fig 19) a dense adhesion of the left diaphragm to Hit 
pericardium There is morcoxcr a comjilete disappcamnce of 
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the shadow pre\iously noted to the left of the heart W'e have 
here, therefore, evidence of adhesions m a case of tuberculosis, 
by reason of which the antenor border of the lung was held in 
contact with the pericardium so that an eSusion on its mediastmal 
surface w as retamed m this position It 15 not improbable that 
such an effusion may be secondary' to a tuberculous process on 
the mediastmal aspect of the lung, just as is more frequently the 
case in mstances of mtralobar pleunsj' of tuberculosis later to be 
descnbed 

(J) A collection of flmd m the mediastmal recess may m a 
case of emp) ema be a source of considerable difficulty m diagnosis 
The persistence of fever and other symptoms pomtmg to a col- 
lection of pus in the chest after apparent e\ acuation of an empy- 
ema may occasionallj be evplamed by this unusual complication 
Some of the diagnostic difficulties here encountered are well 
illustrated bj a patient who recently came under observation 

C\SE Xm — ^This child w'as three months of age For 
fourteen daj s premous to admission it had a tj-pical pneumoma 
On admission to the hospital the temperature was high and 
remittent, and there w ere signs of a large pleural effusion on the 
left side, which, there was eveiy^ reason to beheie, was a simple 
non-encapsulated one At the first operation a considerable 
amount of thick pus was e\acuated through a postenor masion 
In spite of apparently good dramage, and without any eindence 
of retention of pus, the temperature contmued and the rhiltJ 
became mcreasmgh septic A physical exammation under- 
taken at this time disclosed a shght area of duln^s along the 
left border of the sternum m its upper part, wrhich created a 
strong presumption of a pencardial effusion 

At this pomt I would direct >our attention to the Roentgen 
plate taken at this time (Fig 20), which shows what appears to 
be a large cardiac shadow which has e\ery appearance of a 
pericardial effusion For this reason an operation for the dram- 
age of the pencardial sac was undertaken, and the left fifth 
costal cartilage was resected The antenor margm of the left 
lung was adherent o\er the heart The pencardial sac was 
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aspirated and a small amount of dear fluid containmg flakes 
of fibrin was evacuated The pericardium w as opened and onlj 
30 c c of flmd n ere found 

It appeared to the surgeon that the small pericardial effusion 
accounted neither for the persistence of tlie symptoms nor for 
the physical signs For tlus reason the anterior margin of the 
lung was stripped away from the pericardium, disclosing at least 
6 ounces of pus situated between the mediastinal surface of the 



Tig 20 — Cnse XIII Mcdnstiml empjenn smmlating piiriilcjit [kh 
carditis The large heart shndon is due to a colkclion of pus between the 
heart and the mediastiml aspect of the left lung 

lung and the heart In spite of drainage the patient died It 
IS evident that in this case a residual rolicclion of pus was present 
in the mediastinal portion of the left cliest which apparently was 
not drained by the original Ihoracotomj operation I would 
emphasize particularly in llus case the readiness with which a 
collccUon of fluid in this location was confused with a purulent 
pericarditis 

Encapsulated Fluid and Air- -The pra-cncc of air in the 
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pleural caMty m assoaation with an encapsulated effusion in- 
troduces so man}' new factors of mterest both m regard to the 
ph} qt'gl diagnosis and etiolog}’’ that we may profitably de\'ote a 
htde tune to its study Although the larger collections of air 
m the chest signalize their presence by such charactenstic signs as 
t}Tnpany and succussion smaller amounts, such as are commonly 
found nith sacculated effusions, are easily overlooked More- 
over, they may make accurate topographic diagnosis difficult or 
impossible by maskmg the underl}Tng effusion 

Although the physical evammer finds his difficulties thus 
multiphed, the presence of air and fliud m the chest is a fortunate 
circumstance for the Roentgen evammation, and it is to the latter 
that ve owe our present exact knowledge of these cases The 
pnnciple upon which this is based is that of the hydrostatic law 
of fluid le\ els which obtains within the pleural cavity when flmd 
and air coexist, and there is no more distmctive sign on the plate 
than a sharp horizontal hne of fluid surmoimted by air Not onl} 
one but sei eral such levels ma} be iisible m a smgle case, and 
we are enabled by laiymg the position of the patient to study 
the size and position of the sacculations 

We commonly associate the condition of pyopneumothorax 
with pulmonaiy tuberculosis, xet it is suipnsmg to note the 
frequency' with which encapsulated collections of air are en- 
countered with p} ogemc chsease of the pleura Aside from tuber- 
culosis perhaps the commonest cause of sacculated pyopneumo- 
thorax IS the perforation of a lung abscess mto the pleural cavit} 
or its extension to the pleural surface Such a perforation is m 
the majority of the cases preceded by pleural adhesions for a long 
time The resultmg effusion, commum(a.tmg with a bronchus, is 
therefore w ell walled off 

This comphcation of a lung abscess or bronchiectasis may 
de\elop dunng the early acute stage of the disease or, on the 
other hand, it may occur later and be a termmal ex ent 

Case XI\^ Let me illustrate the sequence of events m a 
case of this txpe which recently came imder obsenation The 
patient is a man of fortx'-fixe xears, who contracted pneumonia 

\OL. 4—7 
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presumably of the influen/al l}pe, two \\ecks before lie came to 
the liospital lie had up to then a \erj harassing constant 
cough, with a moderate purulent expectoration On the fifteenth 
day of his illness the sputum had a fetid odor and Mas blood 
tinged '1 he inference was plain that he had de\ eloped an area 
of gangrene in liis lung At this time the physical signs m ere those 
of a lobar pneumonia of the right lung m the stage of resolution 
On the eighteenth day, M'lthout any marked aggravation of his 
symptoms, the area of dulness at the right base became \cr\ 
flat ,ind the bre.ilhing Mas much diminished Abo\c the region 
of flatness a dull tympanitic note Mas heard Mitli distant 
caxerous breathing Succussion and metallic tinkle Mere casih 
elicited 'I he question noM' arose Mhclher Mc Merc confronted 
Mitli a rapidlj' forming abscess taxity or a locah/cd pxopneumo- 
thor.ix due to the perforation of an abscess 'J he distinction 
bctMcen these tMO conditions is occasionally diflicult, and it max 
be M’orlli Millie to summari/e the considerations pro .iiid con .is 
M'c Mcighcd them at the lime 

/« /'fl.w 0 / Zif//g Ahsccs^ — 1 'J he knoMii cmsIliuc of a lung 
abscess Mith the expectoration ot large aiiioiiiils of fetid sputum 

2 'Jhc phx Steal signs mIucIi Mould correspond to those of a 
large c.ix'ity 

In havor of a Localized Pyopncunwlhonn —1 '1 he marked 
sujierficial duincss, M'liich suggested a jilcural clTiisioii 

2 Demonstration of a shifting fluid lex cl mIikIi Mas xerx 
dibtincl 'Jhis sign as exidciicc of a caxilx c.in be elicited oiilx 
in cxcejilional cases 

3 'J he improbabihl) of the dcxelopnicnt of so large a e.ixitx 
as XX as indicated by the physic.il signs in <1 few dax s 

4 '1 he fluoroscopic cx.iininalion, xi Inch indicated a collection 
of fluid and air on the surface of the lung, not in Us dejUh 1 lu 
plate (rig 21) shoMS the hori/ontal Icxcl of fluid, mIiicIi I" 
surrounded bj a dense .idhcsion on all sides 

'Jhis patient xxas operated and, as predicted, a M.iIIcd olT 
collection of foul-smclling pus xxas found .ind ex.iciiited \ 
superficial perfor.itcd abscess of the lung xxas found '1 he p iticiit 
rapidlx imiiroxcd and xxas discharged xxell some xxeeks l.iler 
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Such acute pyopneumothoraces haA e been encountered unth 
remarkable frequency dunng the recent epidemics of influenza- 
pneumoma, m cases in which a cortical area of pneumoma under- 
went suppuration and e^en gangrene As far as the cure of the 
suppurative pulmonary process is concerned, this comphcation 
appears to be, at least m some cases, a favorable occurrence, as 



Fig 21 Case XI\ Encapsulated p>opneumothora\ folloiMng rupture of 
lung abscess Aotc dense adhesions about the fluid and air 


it leads to earlj drainage both of the lung abscess and of the 
empj ema 

Ihe underlying disease of the lung may in other cases be less 
obMous A chronic indurative pneumoma mth multiple bron- 
chiectases may ha^e been symptomless for some time until the 
rupture of a bronchiectatic abscess leads to a sudden pyopneumo- 
thorax Especially in the case of young children must the pos- 
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sibility of a lung abscess due to the aspiration of a foreign bod} be 
borne in mind In these patients the existence of a foreign botlN 
may not be suspected for a long time until either broiichoscopic 
or Roentgen examination reveals it, and the first evidence of 
serious pulmonary disease may be a localised pleural effusion 



Fig 22 — Case W Encapsulated p>opnciiiTiothor'ix, tubcrculoiis 
Note above, pncumolliorax and compressed lung with cvvil> , Ixilow, ndlierent 
lung ind the fluid suspended between 


Casl XV — Pulmonary tuberculosis is a fruitful source of 
encapsulated pyopneumothorax The pleural adhesions wliicli 
are almost the rule in cases of chronic tuberculosis arc v cr} prone 
to vv all off such effusions A unique result of this is seen m Fig 
22 You will note in the middle of the left chest a dense shadow 
of fluid The latter docs not extend to the base, but is supported 
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by adherent lung some distance from the diaphragm Above 
the flmd, which has a horizontal level, a pneumothorax extends 
to the apex The collapsed upper lobe, contaimng a large cavity, 
m seen near the upper mediastmum The physical signs were 
the classical ones of a p 5 ’’opneumothorax, except that, instead of 
extending to the base, the area of flatness correspondmg to the 
flmd ceased at the angle of the scapula, whence there was good 
resonance to the base 

In contradistinction to the cases we have thus far considered 
m which the air in the pleural caxnty ongmated from a perforation 
of the lung or a bronchus are those m w^hich the air is introduced 
from without, either unavoidably during operation or accidentally 
during aspiration of the chest You are all familiar with the 
residual collections of pus which may remam m the chest after 
empj'ema operations, commumcatmg with the external wound by 
a more or less tortuous smus The comphcated conditions which 
here obtain can rarely be imraveled by physical exarmnation, and 
the surgeon must be gmded by his probe or the Roentgen exam- 
ination after the injection of the cavity with bismuth In some 
cases, after operation, a collection of fliud and air may occupy an 
unusual location, such as the mesial portion of the chest Let 
me recall to you the patient with an encapsulated axillary 
empyema (Case I, Fig 2), with whose history and operative 
findings you are already f amihar His postoperative course was a 
stormy one and for three or four days, in spite of a dimimshing 
discharge from his dramage-tube, his temperature and prostration 
Mere considerable On examimng his chest for evidence of 
retamed pus there was found an area of dulness along the right 
border of the sternum which extended from the second to the 
fifth costal cartilages The Roentgen plate (Fig 3) showed a 
collection of flmd m the mesial portion of the right chest, well 
encapsulated, and surmounted by air 

Now It is a matter of interest to understand how this mesial 
empjema arose It was not present before operation, as both 

c physical examination and the plate testify It therefore 
must ha\ e developed after the operation, and the mode of its 
®iigin can be apprehended by a study of the plate You will 
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note the area of pneumothorax in the right axilla, m Inch represents 
the site of the effusion uhich has been evacuated You will aKo 
obser\ e the thickened edge of the not j et expanded lung along 
the margin of the area of pneumothorax It is probable that 
during the operation the surgeon, while probing the limits of the 
emp}ema, broke down some of these adhesions, cariwing in- 
fection into the pre^^ously unim ol\ ed mesial part of the pleura 
In this patient, on the discoxery of the location of the fluid a 
needle was introduced in the second interspace close to the border 
of the sternum Pus was found superficiallj and e\ acuated b\ 
incision and drainage This patient is now quite well 

Naturall), aspiration of the chest in this unusual location 
should onlj be performed after the operator has assured him«elf 
that important structures, such as the heart and great \ tssels, 
are in their normal positions Once assured of this b\ a prc\ lous 
fluoroscopic examination, which should alwais be performed, he 
ma} without hesitation insert the needle o\er the area of dulnc's 
corresponding to the effusion 

The introduction of air into the pleural caMlj during c\- 
plorator} aspiration ma} bnng to light a sacculation of the cUu- 
sion which was pre\aousl} only suspected I belicic that the 
accidental introduction of air is more a]jt to occur in the ca'c of 
encapsulated effusions, because the lung being bountl down b} 
adhesions, is pre\ented from expanding after the rtmoxal of the 
fluid, and air is therefore drawn in through the needle under the 
influence of the negatn e pressure in the chest 

Case XVI — The mstructnc results whieh follow are illus- 
trated b\ the case of ax oung woman the important facts of whose 
historx I will recount to xou Tollowing pneumonia six weeks 
before admission a pleural effusion de\ eloped m her left che^t 
Two weeks later 600 cc of clear fluid were withdrawn She 
remained well for txxo weeks xxhen she once more became ill 
with fexer and cough On admission to the hospital she pre- 
=cnted tlie phxsical signs of a fairlx large accumulation of fluifl 
in the chest Aspiration was then attempted posteriorh in the 
eighth space, but without success \ second aspiration was 
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performed at the le^el of the fourth space and only 50 cc 
remo^ ed The needle u as repeatedK mserted m the neighbormg 
interspaces, but no fiiud u as obtained None the less there is no 
doubt that there were se^eral sacculations as the Roentgen 
plate made the next day, shou ed at least three fluid le\ els 



Fig 2o — Cist X\ I Multilocular p\opncumothora\ showing three 
fluid Ic\els patient in literal recumbent position A case of serous encap- 
suhted effusion, infected b\ multiple aspirations 

(Tig 23) The air introduced dunng aspiration brings out 
sharp!} the separate fluid collections the limits of which are 
better shown wath the patient in the lateral recumbent position 
The sequel of this case is also of interest The pleural flmd 
became rapidh infected wath anaerobic organisms The tern- 
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perature was high and the patient septic Plij sical e\ainin.ition 
two days later rexealed the topical signs of an unencapsulatcd 
pyopneumothorax Evidently, under the influence of the putrid 
infection, the adhesions w ere dissolved and the x arious saccula- 
tions coalesced into one large effusion surmounted by air, as is 



Fig 24 — Cice X\ I Multilocular p^opncumotho^l\, ifler *.olulion of iIil 
adhcsion^b\ anicrobic infection, result, one Iirgc p\opnciiiiiotliora\ 


graphicall}’^ shown in Fig 24 After operation and the remoxal 
of 3 pints of foul-smelling pus the patient promptly rccoxcrcd 

4 INTERLOBAR EFFUSIONS 

Of all effus ons in the chest the interlobar ones offer the great- 
Cat difliciiltj in hagnosis, forcxidcnt reasons Situated between 
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thelobesof the lungs and covered completely by them such effusions 
produce auditor)’ phenomena uhich are often partly or completely 
masked by overl)Tng pulmonary tissue It may be stated at once 
that mterlobar effusions are of great rarity, and the more care- 
fully we analyze the cases in which the diagnosis is advanced, the 
fewer are the authentic ones You will occasionally obsen e the 
tendenc)’ among some chmaans to speak of an effusion as inter- 
lobar if an area of dulness is found localized at the region of one 
of the mterlobar fissures Yet, if for no other reason than its 
great rant) , such an inference is a hazardous one and the greater 



Fig 25 — Location of the mterlobar fissures AntenorMen 

probability would inhere m a diagnosis of simple encapsulated 
pleuns) in most of these cases 

In order to haA e a clear idea of the location of these effusions 
it IS necessar) to bear m mmd the topographic relations of the 
fissures, especiall) of those on the right side where most of the 
effusions occur This is indicated in Fig 25 The important 
points to bear m mind are the course of the upper mterlobar 
fissure on the nght side which extends transiersely across the 
chest from the sternal end of the fourth nb to the axilla It 
extends to the posterior axillarx line, where it meets the lower 
fissure The plane of this fissure is, therefore, honzontal The 
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lofl er fissure begins at about the sternal end of tliesLMh nb, cur\ c>. 
upward to the a\illa, and then ascends sharply upward approach- 
ing the spine at the second or the third dorsal vertebra 

By far the greater number of interlobar effusions arc found on 
the right side and usuall}' accumulate in the fissure between the 
upper and the middle lobe Three general causes maj be 
considered in explanation of interlobar effusions 



Fig 26 — Ct!cXMI IntcrlolnrcffuMon Untiriilir •■h idow m tin initldli- 

of right chest, surroui •' fl in pnciinionic mfiltntion 


First arc the metapncti ionic ones winch arc often scrou- 
and are ultimatelj absorbed so that thc\ remain I.i tent through- 
out their course 

1 he second cause is pulmonary tuberculosis w Inch mU't bt. 
cons dertd a frequent one t'pccialU in children 
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Finally, there are idiopathic cases in Tshich there is no dis- 
co%erable association with pulmonary disease and in which per- 
haps the effusion is the result of a primarj infection of the pleura 

Case XVII —I will attempt to illustrate these different tj-pes 
for jou I will first present to you a middle-aged man who has 
been affected for two weelvS with pneumonia of his right lower 
lobe, with the usual ph\ sical signs There is no eiidence of a 
fluid accumulation m his chest How ever, because of the unusual 
duration of his illn^s a Roentgen evammation of his lungs w as 
made which I now show j-ou (Fig 26) You will note at the 
upper brmt of the pneumonic area a arcumscnbed dense crescentic 
shadow in the region of the right upper interlobar fissure, which 
is undoubtedh due to a small amount of fluid withm it W'hether 
it was serous or purulent could not be determined at the time ot 
the examination, but the rapid defen'escence and the complete 
cure of this patient leaxes no doubt that we were here dealing 
with metapneumomc serous effusion Of course these small 
collections of fluid are not demonstrable b\ phj sical examination 

Case X\TII — Other cases, howexer, hax^e not such a fortu- 
nate outcome Let me recite to x ou the historx of a cluld one 
xear of age who recentlx had a tx-pical pneumoma of the left 
lower lobe The cliracal course was stormy, with xery high 
temperature, prostration, and toxemia Although the pneumo- 
nia after two weeks showed signs of resolution the temperature 
remained high The phx sical examination indicated an almost 
complete disappearance of the pneumomc process and we were 
at a loss to explain the high fexer A Roentgen examination 
which was then undertaken showed on the right side a dense 
linear shadow in the region of the interlobar fissure, which was 
not present on the prexaous examination, when onlx the left 
lower pneumoma was found The child succumbed to the m- 
fcction, and at autopsx a small amount of pus was found in tlie 
right interlobar fissure (Fig 27) 

It is not improbable that these small interlobar effusions 
occur more frcquentlx than is indicated bx our chmcal experience 
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It must be remembered that the space bet^^ cen the upper and the 
middle lobes is a ver)' narrow one and at most can accommodate 
but a small amount of fluid It is therefore hkely that when 
the effusion increases to a measurable extent it will burst its 
adhesions and infect the general pleural caxatj The resulting 
empyema x\all tlierefore mask the underlying interlobar effusion 
from which it originated It has thus been the experience of 
surgeons to find occasionally m cases of empy ema in the pleural 



Fig 27 — Case XVIII Purulent cfTiision in right upper interlolnr fissure 
Resohing left lower pneumonn 


caxity a small collection of pus m addition witlun one or more of 
the fissures On tlie other hand, such an interlobar effusion may 
seek an outlet elsewhere by rupture into the bronchus, thus 
e\ acuating itself through the mouth 

Case XIX — I am fortunate in being able to illustrate to you 
graphically this extension of an interlobar effusion into the 
general pleural caxity , in the case of a child eight and one-half 
years of age who for three months has been suffering from head- 
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ache fe\er, and weakness Six weeks ago she de\ eloped a pain 
in the nght side, with a dry cough and e\enmg temperature 
Vou will observe that this patient is pale and undernourished, 
and IS apparently suffering from a subacute mfectious disease 
The examination of the chest reveals on the right side posteriorly 
dulness below the angle of the scapula with an absence of fremitus 



Fig 28 — Case XI X Emp\ ema in nght interlobar fissure n ith evtension 
into the general pleural catitt Xote shadow in the a\illa, continuous mth 
that of the interlobar effusion 


and loice sounds The phjsical signs indicate apparentlj* a 
small pleural effusion The white blood count is 16 000, pol}- 
nuclcars, 63 per cent The temperature is not higher than 100° 
F Aspiration produced a small amount of clear fluid in which 
there w ere a moderate number of Ij-mphocj tes Although there 
was nothing in the phjsical exainmation to suggest the presence 
of an interlobar effusion the Roentgen plate which I show jou 
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(Fig 28) discloses the typical shadow of a small clTusion in 
the upper fissure and also its extension outward into the general 
pleural cax itj , w Inch it partly fills In this case the condition— 
at least from the histor)' and the cytolog) of the pleural Hind— 
strongly suggests a tuberculous pleurisj' 

Case XX — On the other hand, the general pleural ca\iti 
and the interlobar fissure ma\ be siinultaneouslj infected \ 
child of sixteen months contracted measles about one month 


Tig 20 — C W fntcriolnr cnip>(.iiu iiiul tncipsuhtcd JMlitn 

eininLtin m the saint pitiint \rrow points to sin ill Tinoiint of pus ni the 
fissure httnctii tht iipptr inci tht micldlc lohcs 

ago For two weeks she had continued slight tcmpcralurL and 
cough On admission to the hospital she Jiad djspnea, w.is 
emaciated and Iiad pain in the right chest on respiration On 
examining the chest there w found flatness on the right side 
from the spine of the scapula not quite to the base in the axillar\ 
half of the chest There were a few rales in tlie mid.ixilli 
Operation m the eighth space posterior axillarx line disclosed an 
encapsulated effusion containing 12 ounees of pus In addition, 
on separating the upper and midtlle lobes a small amount of jnis 
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was found in the fissure The conditions are graphicaUy por- 
traied m the plate (Fig 29) -which -was made shortly before the 
operation There is an irregular shadow m the apical and axiUarj- 
regions conesponding to the encapsulated effusion Of par- 
ticular mterestjhoweier is the crescentic shadow- in the middle 
of the right chest due to the small interlobar effusion It is 
needless to state that the phisical exammation cannot hope to 
disclose such a small effusion and -we are here entirely dependent 
on the Roentgen exammation, which has been of the greatest 
semce in th^e cases 

In contradistmction to the cases of metapneumomc mter- 
lobar effusion are those which dexelop without an\ exident 
pulmonarv disease The etiologi of these cases is as abscure 
as their ph% sical signs and in the absence of a Roentgen e-ram- 
ination thej are in all probabiht\- usually regarded as deep- 
seated pneumonias or as acute respiratory mfections of unknown 
Upe 

C\PE XXI — This form is well illustrated by a child ten 
} ears of age w ho has had all the symptoms of an acute respiratori 
infection for ten daxs On physical exammabon there were 
onginalK noted the usual dx spnea and cough Phvsically onlj 
on the most careful percussion was a slight area of dulness 
eliated antenorlj at the lex el of the second and third mtercostal 
spaces There w ere no breathing changes or rales The Roent- 
gen plate taken at the height of the fexer (Fig 30) showed a 
small interlobar effusion the shadow of which w as txpical m both 
shape and locabon After a few dax-s the temperature came to 
normal and the child conx alesced A subsequent plate show ed 
the complete disappearance of the shadow We w ere exidentlx 
dealing here with an acute pleunsx- with effusion in an unusual 
location w hich as max be judged from the outcome w as serous 
rather than purulent In this case the acute inflammatorx 
nature of the process was further attested bx the high blood 
count which was 22 000, polynuclears, 80 per cent 

Small effusions withm the right upper fissure are occasionally 
aspirated for purposes of diagnosis with xarxing success WTien 
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It IS borne in mind that probably jn most cases there arc but a 
feu cubic centimeters of ^uid mthin the fissure, it is not surprising 
that it will often escape the aspirating needle It is usu.ill\ 
necessary to insert the needle deep into the Jung, especially if 
the aspiration is made from the axilla In some cases greater 
success IS achieved if the exploration is made anteriorh in tlie 
mammary line 
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Tig 30 — Cisc XXI Pnimrj’t non suppurati\c cfTiis on in the iipjKr inter- 
lobar fissiin 


Little can be said in regard to the physical signs of interlobar 
effusions They are rarely characteristic, and in many cases — 
especially in small effusions — they arc entirely' wanting In 
the larger effusions there is usuallj dulness at the site of the fluid 
with a t}mpanitic note abo^c it which is produced b\ the com- 
pressed upper lobe, although when marked dulness and other 
phjsical signs arc present the effusion has aircadj exceeded the 
bounds of the fissure and has inxadcd the general pleural caxitx 
OccasionaJIx' we discoxcr an interlobar cffu'ion accidtntiilh 
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dunng the course of a routine examination of the chest, andue 
ma> then be at a loss to explain its occurrence 


Case XXH— Obsen-e this patient, thirty-five years of age, 
who for some months has suffered with the usual sjTnptoms of 
hi’perthj'TOidism He has at present no sjTnptoms of any kind, 



Fig 31 — Case XXll Interlobar effusion, latent, probabh postinfluenzal 
Note the linear shadow indicating the postenor mai^n of the fissure 


but relates that before his adimssion to the hospital he had an 
attack of influenza His respiratoiy organs reveal no abnor- 
mahU In order to determine the size of his heart a Roentgen 
examination u asmade and to our surpnse u e discox ered a tj'pical 
interlobar effusion on the nght side (Fig 31) How is this to 
be explained’ Has he had an unrecognized influenzal pneumonia 
uith associated interlobar effusion or did he ha\e the latter 

lOL. 4— s 
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alonc’* No one t.in saj A later Roentgen t\aniinalion lias 
shown that tins effusion has alreaclj conij)lcttl\ (Iisajijicarid 
In cases of interlobar pleurisy, cspeei.illy in ehilciren, it is 
alwajs proper to consuler the possibility of an uiuierlMiig tuber- 
culous alTcetion of the lung 'I he stuches of Ghon in regard to 
primary tuberculosis in ehiklrcn have rc\caleil the freque'iUN of 
eaih lesions in the right ujiiiei lobe near the pleural surface and 
th.it the) .ire often aec onipanied bj' thangcs in the jileura of either 
.1 plastic 01 a serous character 'Ihcse serous effusions in the 
fissures ni.ij' be tr.insient or of some rlur.ition, and then .ibsorp- 
tion leaves in their w.iKe a thukeinng of the jilcur.! in tins region 
which in.ij be exident years after on the Roentgen jil.ile .is a 
lineal sh.ulow across the* right upper chest It is ])rob.ibh s.ifi 
to considei many of the tiansient interlob.ir effusions .is niet.i- 
pneumome, and those which pcisist .is tuberculous 

I et us 111 conclusion deviitca few moments to .1 eonsidir.ilion 
of effusions between the upper and the lower lobes and tliosi 
between the middle .ind the lower lobes 1 present this jiarl of 
oui subject with hesit.ilion because the ehineal jniturc of thc'-e 
cases Is not ele.ir cut and the di.ignosis of effusion in these un- 
connnon locations is neier a secure one 'Ihesc effusions are 
e\en inoie uncommon than those in the iipjjir fissure 

Casi XXJIJ -’'1 he patient I now present to you is tweiiti -one 
months old lit ii.id iincumonia four months .igo, since which 
time he has had a const.int cough IJiere h.iie de\ eloped rt- 
ceiitN enlarged, jirobably tuberculous icriit.d Junph nodes 
lor four da\s previous to admission to the liospit.d he h.id .1 
slight temperature* especiallv in the* evening On adniissioii 
he was onlj slightlv ill l•.\amluatlOIl of the chest reve.ded 
dulness jiosteriorlv from the aptv to the .ingle of the st.ipul.i, 
below this and evlending into the avilla, there w.is a tvnip.initic 
note* Anleriorlv the percussion note was in giner.il Iviniiaiiitie 
I he bie.ithing sounds postcriorlv in the upper jiortion of the chest 
were broiielnal in eli.ir.ieter and below wen bronchovesicul.ir 
file von I’lrquet re.ietion w.is stroiiglv positive A needle was 
inserted jiosteriorlv in the usual location .mil onlv .t few drops of 
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clear fluid m ere obtained WTien the needle w as inserted deeply 
in the axilla however, a considerable amount of clear gelatmous 
fluid w as aspirated This fluid w as sterile on culture We have 
here therefore a collection of fluid which is presumably encap- 
sulated situated toward the posterior aspect of the chest and 
lea^^ng the extreme base umnxohed The prexious historx" of 



Fig 32 — Cise XXIII Lirgc serous effusion in the fissure between the right 
upper and lower lobes 


rc'piralorx disease together w ith the dexelopment of tuberculous 
huipli-nodes and thepositue xon Pirquet test which at this age 
has soire significance creates a strong presumption of a tuber- 
culous pleunsx From the physical signs alone it would be 
hazardous to \enture an opinion as to the exact location of the 
fluid whether it is in the fissure between the upper and lower 
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lobes or on the posterior aspect of tlic cliest I nouJd call \our 
attention to the Roentgen plate (Fig 32) in this case, as it ina^ 
be regarded as t}’pical of a large effusion between Uie upper and 
lower lobes You will note that the a\illar> portion of the chest 
below is unm\ohed and that the heart is displaced toward the 
left side This child left the hospital apparenlh well, the 
effusion producing no marked sj mploins 



33 — CiscXXlV SnnII effusion in the riRlit lower fissure Edge of tin 

fissure thickcncii 


Case XXIV — Whereas such large interlobar effusions inaj' 
gi\ e rise to phj sical signs, it is rcadiK undcrslandablc that smaller 
ones, when lhc> are complclclj surrounded b\ lung tissue, ma\ 
be entirely latent both s^ mplomaticalh anti as to ph) Mcal signs 
For example in Fig 33, a small effusion is seen in the right loner 




DIAGNOSIS OF ENCAPSULATED PLEURAL EFFUSIONS II7 


fissure Ti p?»T its antenor extremity, the existence of which was 
unsuspected and which vias discovered madentally during a 
fluoroscopic examination of the patient’s heart The thickened 
edge of &e fissure is also visible as it extends from the region of 
the effuaon to the lateral chest wall 

THE SECONDARY CHANGES IN THE CHEST ASSOCIATED WITH 
ENCAPSULATED EFFUSIONS 

% 

It must be apparent to you that the diagnosis of localized 
effusions m the chest will often be attended by real difficulties 
riininans have always been consaous of the lumtations of the 
physical exanunation and usually have made the diagnosis with 
a measure of heatancy which is qmte warranted They have, 
therefore, sought for any phyacal changes m the chest which 
might have some agmficance m distmguishmg these cases from 
free effusions It may be worth while to discuss some of these 
changes and to appraise their value 

A retraction of the nbs over a pleural effuaon has been 
regarded by some dimaans as evidence of its encapsulation In 
support of this vien it may be stated that frequently such a draw- 
mg together of the nbs does occur, and m the more chrome 
cases with the formation of dense adhesions and the accompany- 
mg atelectasis of the lung it may become extreme The value 
of the sign, however, suffers conaderaly from the fact that it 
may also occur with unencapsulated effusions 

This sign can perhaps be better gaged by a studj’’ of the 
conformation of the chest on the Roentgen plate rather than by 
inspection or mensuration It is, therefore, instructive to note 
that m a large percentage of cases of acute inflammatory pleural 
effusion the nbs are drawn together This phenomenon finds its 
explanation m the reflex cxintraction of the mtercostal muscles in 
inflammatory conditions of the imderlying viscera For a sim- 
ilar reason it is present m acute tubercnilosis and it is analogous 
to the reflex ngidity of the abdommal wall due to pentoneal 
imtabon A marked separation of the ribs is usually found only 
m large non-mflammatory effusions and occasionally m cases of 
empyema m children m which the effusion has been a very rapid 
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one It IS evndent, therefore, that a retraction of the nbs cannot 
be regarded as a reliable sign of encapsulation of an effusion 
On the other hand, eveij with encapsulated effusions, when thcj' 
are under great tension, there may be an actual separation of the 
nbs This is illustrated in Case IX (Fig 13), in which after 
the evacuation of two collections of fluid in the lowxr portion of 
the chest a residual collection was found under great tension in 
the upper left region The marked separation of the upper 
nbs IS disbnctly \nsible m the plate 

Another sign which is supposed to bear indirectly on the diag- 
nosis of encapsulated as opposed to free effusions, is an absence 
of a displacement of' the heart In order to appraise the value 
of this sign it IS necessary to bear m mind the physical conditions 
that detemune the position of the heart within the chest It 
mamtams its position as a result of the elastic tension everted 
by the lung on each side of it through the medium of the negative 
pressure withm the pleural cavity Any factor which upsets 
the balance of tension will tend to a movement of the heart from 
Its normal position The relaxation of the lung which results 
from an inflammatoiy' process on its pleural surface wiU dunimsh 
the elastic pull of the lung on the mediastinum and the heart so 
that they are drawn over by the unopposed traction of the op- 
posite lung In the case of large effusions there is probably added 
the element of increased mtrapleural pressure on the involved 
side, which also tends to push the heart to the opposite side 
If we keep these considerations m mmd, it will be clear that in 
respect of their effect on the position of the heart there should be 
no difference between free effusions or encapsulated ones of 
moderate size This is, in fact, borne out by expenence Roent- 
gen examination shows that the heart is displaced little if at all 
by free effusions of moderate size and the same is true of most 
sacculated effusions On the other hand, even a small encap- 
sulated pleurisy may cause a displacement of the heart if it is so 
situated with respect to its borders that it can exert direct pres- 
sure on them This is well illustrated m tlie patient I have 
already presented to >ou in whom there was a basal encipsulatcd 
effusion (Case V) You will notem the plate taken before opera- 
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bon (Fig 7) that the fluid, which was closely apphed to the left 
border of the heart, pressed directly upon the latter, so that it 
together with the mediastinum, was dislocated to the nght 
It IS instrucbve to note the return of the heart to its normal 
posibon after the removal of the pus (Fig 8) 

Similarly, if you will recall the cases of mediastinal effusion 
which I have already presented to you, you will note (Figs 
18, 19) that the fluid which was closely confined by adhesions 
along Its left border is in a most favorable position to exert 
pressure on the heart and therefore to di^lace it Here agam, 
after the absorpbon of the exudate, the heart returned to its 
usual posibon 

I should like, therefore, to leave with you this thought m 
connecbon with the diagnoas In estimatmg the probabihty 
of an effusion bemg encapsulated, it is wise not to focus the 
attenbon too closely on any one or more ph 3 racal signs which m 
occasional cases may ha\e speaal apphcab^ly It is wiser to 
u eigh all the symptoms and signs m the balance and also to take 
into account all those factors in the ebology of the case which 
would fa^or encapsulation 
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THE TREATMENT OF ADVANCED HEART FAILURE * 

Few conditions which are so gravdy threatening to hfe as 
advanced heart failure offer equal opportunities for the successful 
exercise of therapeutic sltill, and at the same time there are few 
which make greater demands upon the skill of the therapeutist 
While all treatment is foredoomed to fail in some cases, in many 
others we are rewarded with the rare satisfaction of being able 
to restore a well-mgh helpless mvahd to a life of comparative 
comfort and more or less usefulness, which may be prolonged 
for periods measured m years Even in the cases in which we are 
faced \iTth disappomtment from the beginning we can still 
frequently do much to alleviate the suffermg and anguish which 
so often diaiactenzes these cases Success m treatment demands 
mmute attention to detail and stnct mdividuahzation, hence no 
routme plan can be laid down, excqit to serve as a general ont- 
Ime of procedure to be modified and amplified to meet the par- 
ticular conditions ansmg m eadi patient The present discussion 
IS mtended to serve as a guidmg outhne, more or less amplified, 
but still subject to such further modifications as the circumstances 
may dictate 

It IS not our purpose to enter mto the etiology, symptom- 
atology, and diagnosis of advanced heart failure except m so 
far as they influence treatment, nor shall we deal with those cases 
ansmg m the course of acute mfecbons We shall limit our 
discussion to that large group of cases of advanced heart failure 

‘This represents a combination of matenal from the author’s own cases 
and from the more recent literature Case records have been omitted 


I3I 
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which occur as the result of chronic cardiac or cardiovascular 
disease The primary causes of the heart disease are usually of 
remote occurrence m these cases, and have generally ceased to 
e-ast e\cept m those cases due to s}phihs or to progressne 
vascular disease The damage to the heart has already been done 
and the primary orgamc changes, upon nhicli the failure rests, 
are generally of long standmg and more or less stationarj' 
Treatment is pon erless to alter the structural changes which ha\ e 
taken place, though it may be possible in the sjTihihtic and 
vascular cases to check the further progress of the underlying 
disease more or less effectively, or at least to delay the advanang 
changes While the primary cause or causes of the heart disease 
are not amenable to treatment in the stage with \ihicli vc are 
deahng, they should nevertheless be sought out and anal3'zcd, 
since they not infrequently modify the course of treatment and 
always mffuence the prognosis 

There is another group of ebologic factors, however, considera- 
tion of which IS of the utmost importance m the treatment of 
advanced heart failure, namely, those factors which are directly 
or indirectly responsible for preapitatmg the attack of failure 
Unlike the first group, these factors are almost invanably subject 
to control or removal, and adequate attenbon to them is one of 
the most important elements m the management of these cases, 
both with reference to the rehef of the exisbng failure and as a 
means of prevenbng the subsequent recurrence of failure 

Advanced failure may be divided into several more or less 
definite types for the purpose of simphfying discussion, since the 
response to treatment differs with the type That tjqic whicli 
yields most dramabcaUy to treatment compnses most cases of 
auricular fibnllabon of rbeumabc origin and some cases develop- 
ing as the result of semle cardiovascular changes Of the non- 
fibnllabng cases, tlie tjqie due to rheumabc mj'ocardibs responds 
best to treatment, while those due to senile mj'ocardial degen- 
erabon and to sj-phihbc infecbon respond less sabsfactonly 
Finallj', there are the non-fibnllabng cases m which the myo- 
cardium is not the seat of c\tensi\e disease, but in which its 
reserve has been progresshclj exhausted in the endeaxor to 
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Ttigintain an efficient circulation in the face of mechanical dis- 
advantages, sudi as extensive vahmlar lesions, espeaally mitral 
involvement and aortic msuffiaency In this latter group most 
of the advanced cases will be found among those who have had ^ 
previous attacks of heart failure, recurrmg at mcreasmgly 
shorter mtervals of time and m response to ever-dimnislung 
demands upon the heart The results of treatment of cases m 
this group may be qmte favorable if the exhaustion of the heart 
IS not too extensive, but frequently the results are not very 
satisfactory and recurrences occur m spite of the utmost 
precautions 

There are certam charactenstic sjTnptoms which occur so 
frequently and m such marked form in advanced failure that they 
are almost pathognomomc They occur largely without reference 
to the type of failure or to its cause, but are the necessary con- 
sequences of the failure of the heart Thqr mdude cyanosis, 
dyspnea, orthopnea, and cough, edema, pleural effusion, asates, 
general anasarca, and ohguna, symptoms due to circulatory 
stasis and congestion m various organs, especially those m the 
splandmic area, such as digestive disturbances, nausea, vonutmg, 
epigastnc and right hypochondriac tenderness, and enlarged, 
tender hver, and carchac or precordial pam and distress, with 
referred pam down one or both arins They will be discussed 
more in detail m reference to their response to treatment, as 
well as to the appropnate therapeutic measures, but suffice it 
to say here that they vary widely in their occurrence, intensity, 
and combination m different cases, though one or more is almost 
mvanably well marked, espeaally those referable to the respira- 
torj' sj’stem 

It IS not possible m practice to separate sharply the various 
therapeutic measures which must be employed, but for the sake 
of clanty m presentation some dassiffcation is desirable It is 
most com ement to consider the subject under the mam divisions 
of 1 General management 2 Use of drugs actmg upon the 
heart 3 SjTnptomatic treatment 4 After-treatment and 
prophjlaxis Exerj- case of advanced heart failure should be 
im estigated m the utmost detail as soon as conditions will per- 
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mit, but in many cases the gravity of tlie condibon often demands 
the resort to immediate symptomatic and otlier treatment, and 
necessitates the postponement of the detailed examination and the 
close scrutiny of the past historj' upon vliich the equally impor- 
tant but less urgent therapeutic measures must be based Life- 
savmg measures of treatment may be successfully instituted on 
the basis of a verj' cursory examination of the patient, and such 
an examination is often all that is justifiable in the bcgmmng, 
but it IS impossible to conduct the remaining treatment to the best 
advantage of the patient ■nitliout the fullest knowledge of the 
many factors mvolved in the production of the heart failure 
We hax'e placed espeaal emphasis upon this pomt, for it is a fact 
that there is a strong tendency for physiaans to feel that tlieir 
mam duty has been performed when they hax'e tided a patient 
over the penod m which life was imminently threatened Satis- 
factory as such an accomplishment is, it is ex^en more of a sabs- 
facbon to be able to restore the pabent to areasonably comfortable 
and useful life and maintam tlie restorabon by proper care and 
gmdance The latter must always be the goal which we should 
seek m every pabent, and it can only be reached by pamstaking 
efiforts on the part of the physiaan 

GENERAL MANAGEMENT 

Rest — ^The value of rest, both physical and mental, cannot 
be too strongly emphasized, since it is the most effccbve measure 
we have for reheving the work of the heart The pabent will 
usually have taken to his bed w hen he is first seen, but if not, 
he should be ordered to bed at once and kept tlicre until cardiac 
efliaency has been restored 'While it is generally far more satis- 
factory to confine the pabent to bed, pabents with x'cry sex ere 
orthopnea may be rested more by being alloxvcd to sit in a com- 
fortable chair for at least part of the bme Sometimes they will 
even sleep more comfortably and rcstfully in a chair than in bed 
It IS generally the best policy to permit the pabent to assume 
whatever posibon he prefers rather than to attempt to follow 
any fixed rule WTien m bed he should be provided with a 
comfortable, adjustable back-rest so that he can assume any 
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position from the recumbent to the sittmg \nthout havmg to 
support himself by muscular effort The accessory muscles of 
respiration are commonly called mto active partiapation dunng 
the dyspnea and orthopnea, and it is often very helpful and 
restful to the patient to provide him with a table across his bed 
to lean forward upon, or to give him a similar support if he be 
dttmg m a chair Every attention should be paid to the small 
pomts of givmg him the mammum personal comfort by providmg 
him with the httle accessones of this type, for obviouslj' the more 
effective the jest, the greater is the rehef to his heart 

As the orthopnea and dyspnea dimmish he should be en- 
couraged to assume a semirecumbent position as much as possible 
and the back-rest should be lowered slowly dunng the early part 
of convalescence until the patient can finally he flat in bed with- 
out respiratory discomfort When the response to treatment is 
favorable and prompt this is often possible dunng the first or 
second \seek, but m less favorable cases the semisittmg posture 
may have to be rdamtained for many weeks The tendency is to 
err on the side of lowenng the head too early, and no harm is done 
by prolongmg conservative treatment for longer than may be 
stnctly necessary 

Mental rest IS no less importantthanisphysical, and this should 
be encouraged m vanous -ways, dependmg upon the mdividual 
patient The attitude of the phyaaan and of those attendant 
upon the patient should be one of confidence in his recovery and of 
w ell-tempered cheerfulness All petty aimoyances and imtations 
should be kept from the patient, and he should be encouraged 
to keep his thoughts away from busmess as much as possible 
Possible sources of worry should be brought to light and efforts 
made to eradicate them, or to get the patient to forget them for 
the time Much worry or ansety will latgdy imdo thebene- 
fiaal effects of all therapeutic measures, hence they must not be 
permitted We are convmced that far too httle attention is 
deioted to the ehmmation of such mahgn factors as these, because 
their presence is not obvious and is often discoverable only bj' 
dose mterrogation of the patient 

Dunng the acute stage the patient should not be permitted 



126 


CARY EGGLESTON 


to do anj'thmg for himself, e\en so slight as reaching for a dnnk 
or arrangmg his bedclothes Visitors should be excluded almost 
entirely, and the patient should be disturbed as infrequentlj as 
possible In short, everything should be looked after which is 
directly or mdirectly conduave to mental and physical rest, and 
attention to detail is the keynote of successful management to 
secure these ends 

Sleep, if anythmg, is even more important than rest, and 
those factors xvhich are conducix^e to rest and comfort are also 
conduave to sleep They, however, are seldom suffiaent, and in 
the acute stage at least sedatives and hypnotics are generally 
needed The milder sedatix'es and hypnotics are frequently in- 
suflSaent, but whenever it seems possible that they Mill suffice 
they should be given the preference over morplun or other of tlie 
more poiverful agents In some cases of advanced failure tlie 
subjective symptoms are rdatively shght and do not distress tlie 
patient greatly Sleeplessness m such patients may be controlled 
more or less effectix'ely by the admimstration of the bromids 
From 1 to 2 grams (gr \v-\sx) of sodium potassium or am- 
momum bromid should be prescnbed to be taken tliree times 
daily The bromids should invanably be given well diluted 
ivith Mater or milk (half a glass), and preferably immediately 
after the takmg of some food When their taste annoys the 
patient it can be effectively masked by the use of a charged Mater 
for dilution m place of plain xvater, but many of these patients 
cannot take charged M’ater comfortably If the bromids are 
M ell diluted there is no tendency for tliem to irritate the stomacli 
Watch must ahiays be kept, when using large doses, to detect the 
earliest evidences of bromism m the form of the characteristic 
skui eruptions It has been a common belief that ammonium 
bromid is to be preferred to the sodium or potassium salt, espe- 
aally in cases of the tj^ic under discussion, as it is held to be less 
depressmg to the heart There is no satisfactory exadence to 
support this behef Potassium bromid has been said to have a 
depressant action on the heart through its potassium radical, 
but m the doses ordinanly gixen there is no reason to believe 
that such an action can take place It makes no difference, 
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therefore, which of the salts is selected, but since sodium bromid 
IS the cheapest and most generally available, it will be the one 
most frequently chosen 

The bromids alone ivill commonlj' fail to produce the desired 
quota of sleep and must be supplemented by other hypnotics 
in most cases, but they are none the less of value m many cases 
by allajung excessive nervousness and anxiety, and secondarily 
by reducmg the amounts of the more powerful hypnotics which 
will be required Despite the very common behef to the contrary 
hj'drated chloral is probably the most effecbve and safest of the 
simple hj-pnotics The fact that narcotic doses of chloral directly 
depress the heart and cause a pronounced fall m the arterial 
blood-pressure m ammali; through that action and through 
vasomotor depression has led to the behef that hydrated diloral 
IS dangerous as a hypnotic m man, espeaally in cases with cardiac 
disease This idea has also been fostered by the manufacturers 
of substitutes for chloral It is erroneous and is based upon 
uncritical acceptance of the facts The doses required to nar- 
cotize normal animals are far greater proportionately than those 
which are reqmred for hypnotic effects m man, and careful ob- 
servations upon man have shown that effective hypnotic action is 
secured from doses which have no demonstrable influence on the 
heart or the blood-pressure other than that which is the direct 
result of mcreased quietude and sleep The dose of hydrated 
chloral should be ]ust suffiaent to produce the desired effects 
and it may be prescnbed m either of two ways A dose of 0 3 
gram (gr v) may be given every four hours until the patient 
becomes somewhat drowsy, or twice as mudi may be given about 
an hour before the time for sleep in the evenmg, or twice daily, 
mommg and evemng Hydrated chloral is e limina ted rather 
slowly, so that when drowsmess develops the dose and the fre- 
quency of Its repetition should be dimini shed Like the broimds. 
It IS capable of irritating the stomach and should always be given 
in dilute solution to avoid this side action It may also be ad- 
ministered by rectum It is more effective when combmed with 
the bromids than when given alone and the dose reqmred is 
usuallj smaller 
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Barbital (veronal) or barbital-sodium (medinal) may be 
prescnbed as substitutes for hydrated chloral, but in smaller 
doses They do not possess any advantages over cliloral and 
are not less toxic m amounts reqmred to produce an equal 
degree of hypnosis Sulphonetliylmethane (trional) and sul- 
phonemethane (sulphonal) ma}' be tned, but the former is seldom 
adequate as a hypnotic m these cases, and tlie action of the latter 
is so slow m developmg and so persistent tliat its effects cannot 
well be controlled Were it not for its disagreeable properties 
paraldehyd would be the ideal simple hypnotic for use in tlie 
cases under discussion, for it is devoid of depressant effects on the 
heart and arculation except in truly enormous doses Its 
taste IS very impleasant and is not easily masked, it is irntant to 
the stomach, and it imparts a very disagreeble and persistent 
odor to the breath When it is to be given the pleasantest waj 
is to dilute it uith aromatic ehxir in the proportion of 3 parts 
to 1 of paraldehyd, or it may be given on cracked ice or dis- 
solved m ice-water The usual hypnotic dose is 2 c c (mxx) 
repeated every hour or tuo until sleep is induced 

The majority of cases of advanced heart failure require more 
effective means of produang sleep than the use of the sedatives 
and hypnotics just reviewed, and for this purpose moiphin is 
the most satisfactory It is to be preferred to opium because 
it can be administered subcutaneously, its action develops more 
promptly, there are few’er side actions, and its dose can be 
controlled with greater preasion The hypodermic prepara- 
tions representmg the total combined alkaloids of opium do 
not have any advantages over moiphm and are not to be pre- 
ferred Morphin is of speaal value in advanced heart failure 
because it produces euphoria and sleep, because it most effect- 
ively controls pain, and because it is apparently the only drug 
wluch IS capable of produang sleep m tlie presence of the severe 
dyspnea and orthopnea so frequently encountered The indica- 
tions for the use of morplun are roughly (1) The presence of 
marked orthopnea and dyspnea, (2) the presence of severe pain, 

(3) tlie failure to secure adequate sleep by the milder measures 
The first two demand the immediate admimstration of morphin. 
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and no tune should be lost m the trial of other drugs In such 
cases the untal dose should be fairly large — ^from 10 to 20 mgm 
(gr |-§), and small additional doses should be given if required 
Although there are often edema and ohguna due to renal con- 
gestion m these cases, there seems to be httle danger from the use 
of fairly large amounts of morphin, and the benefiaal results are 
often qmte marked If the patient responds favorably to the 
efforts to reheve the failure of the heart morphin ivill usually not 
be required after the first day or two, and it may be replaced by 
one of the other drugs discussed Where the reqionse of the heart 
IS not favorable the intermittent use of morphm may have to be 
contmued mdefimtely, but every effort should be made to avoid 
Its contmuabon for longer than absolutely necessary While 
large doses are reqmred in many of the verji- severe cases, smaller 
doses will commonly suffice m the majonty of cases, espeaally 
if other hypnotics are also bemg admmistered, or if orthopnea, 
dyspnea, or pain are not mtense There is a temptation to 
employ codem instead of morphm, but evpenence shows it to 
be quite inadequate m the cases under discussion, and where an 
opiate IS required moiphm should be used trom the first Codem 
is, howe\er, of some value as an adjunct to the milder hypnotics, 
espeaally where there is pam of moderate se^"e^ty 

Diet — The diet should be prescnbed and controlled with as 
much care as is devoted to any other phase m treatment, yet 
its consideration is frequently neglected The diet should be 
smted to the parbcular condibons present and should be altered 
to meet the changmg condibons One of the prmapal reqmre- 
ments to be met m the treatment of advanced heart failure bemg 
to reheve the heart of all unnecessary work, the diet, whatever 
may be its specific tj-pe, should be one which makes the least 
demands upon the heart It should, therefore, be simple, readily 
digesbhle, not too abundant, and of relabvely low protem content 
The protem is of importance because protem sbmulates met- 
abolism and thereby directly mcreases the work of the heart 
Diets for speaal purposes, therefore, should be constructed with 
these basic pnnaples m mmd 

^Tiere splanchmc congesbon is prominent the pabent is 
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usually nauseated and has a distaste for food. IVIilk, koumiss, 
buttemulk, junket, custard, and the hke may be permitted, but 
the patient should not be urged to take any food dunng the 
first twentj -four hours or so if he prefers not, and it is somebmcs 
wise to starve the patient for the first day to prevent the aggrava- 
tion of nausea and emesis whidi often follows the ingestion of 
even the simplest food After the bnef starvation, or from the 
beginnmg if food is allowed, the patient should be encouraged 
to take very small amoimts frequently ratlier than moderate 
amounts at longer intervals, and unless the conditions prevent 
he should be given the food he prefers rather than one w’hich is 
arbitrarily presenbed Where there are no nausea and vomiting, 
or after these have disappeared, the diet should be determined by 
the condibons present and the objects which its control may aid 
in accomphshing 

Just so soon as the patient begins to enter upon lus convales- 
cence, and after the major symptoms of heart failure have disap- 
peared, the diet should be mcreased rapidly by the addition of 
readily digestible, nutritious sohd foods until a simple but ade- 
quate diet IS bemg taken If the Karell or “salt-free” diet has 
been presenbed, it should be discontinued and a more general diet 
should be resumed rapidly The diet should be controlled as 
much by the patient’s capaaty to digest and assimilate his food 
wthout alimentary disturbance as by his actual needs m calorics 
It IS far better to underfeed him for a time than to cause him dis- 
tress through indigestion and gaseous distention of his stomach 
or intestmes When splanchmc congestion has been reheved it 
will usually be found that the patient can take a reasonably 
liberal diet without difficulty, and he should be encouraged to do 
so A sohd diet, providmg foods w'hich require mastication, is to 
be adopted as soon as the conditions will permit, as cardiac 
patients do not seem to tolerate kindly the liqmd and semisohd 
diets for very long without their growing positively distasteful 
In general, meat soups, sw eets, and all forms of condiments should 
be interdicted, and the coarser vegetables should be introduced 
cautious!} Almost any form of digestible raw or stewed fruit 
may be allowed from the beginning, and these are spcaally 
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desirable, as they tend to aid m the regulation of the bowels 
While the diet should be balanced, the protdn should generally 
be kept at the lowest point at which it is sufiSdent to meet the 
bodily needs 

It would take us too far afield to enter into a discussion of the 
\anous min or, but more or less annojTng, digestive disturbances 
which frequently comphcate convalescence m cases with ad- 
vanced heart disease Aside from minute attention to regulation 
of the diet benefit may often be secured by one of the followmg 
measures The admimstration of dilute HCl, which is best 
gi\en m about 0 2 per cent solution, one-half to one glass of 
which should be sipped with each meal, often aids gastnc diges- 
tion and reheves gastnc flatulence Tmcture of mix vomica and 
the simple bitters, or the aromatics, are often also helpful For 
intestinal flatulence the administration of buttermilk, koumj'ss, 
fermented milk, or of cultures of the Bulganan bacillus or of the 
Bacillus aadophilus are frequently hdpful m addition to dietetic 
regulation The so-called mtestmal antiseptics are usually of 
httle or no value Experimentation m each mdividual case is 
usually the only method of controllmg the disturbances, but it 
should always be borne m mmd that some deficiency of the cir- 
culation is generally the basis for most of the digestive disorders, 
and that their complete control may be impossible if the arcula- 
bon cannot be fully restored 

Elimmabon — IrVe will here deal only with the subject of 
ehminabon as a part of general management, leaving for later 
considerabon such elimmabve procedures as diuresis and purga- 
bon, which belong properly among the more specific therapeubc 
measures This leai es only the quesbon of the general manage- 
ment of the bowels, which may be dismissed in a few hnes The 
usual care should be taken to see that the pabent’s bowels are 
evacuated daily, but special attenbon should be given to the 
matter of prevenbng the pabent’s straimng at stool In general, 
only the milder catharbcs and laxabv'es should be used imlpsg 
Ihere is some speaal mdicabon for more drasbc measures, and 
preference should be giv en to those which act duefly upon the 
large mtesbne, such as cascara, aloes, and others of the anthracene 
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group These cathartics m just suffiaent doses produce a 
minimum of imtation and lead to an evacuation iihich is easy 
and which does not require much effort on the patient’s part 
The dose may be adjusted to the needs and susceptibility of each 
individual 

Almost any one of the simple cathartic salts may be prescnbed 
m place of the anthracenes, small repeated doses being given 
three or four times daily Of the many available cathartic salts, 
the least objectionable for the patient to take are probably sodium 
phosphate and magnesium o\id Not infrequently, smee tlie pa- 
tients arc confined to bed, all of these laxatives prove madequatc, 
and in such cases it will often be found qmte suffiaent to supple- 
ment them with a glycerin suppository to start the peristalsis 
in the low'er part of the large mtestme If this docs not suflicc, 
resort should be had to small soapsuds enemas given daily or on 
alternate days 

When there is much fiatulence, wlucli is not reheved by 
the regulation of the diet, any of the simple carmmativcs 
may be tned alone or along with the laxabves, or turpentine 
stupes may be used The insertion of a rectal tube dunng and 
for a time following stuping is often very helpful Finally, 
enemas contammg turpentme, tincture of asafetida, or other mild 
irntant may be needed to bnng away the gas and relieve the 
abdominal distention, w'hich may be very embarrassing to both 
heart and respiration 

USE OF DRUGS ACTING UPON THE HEART 

For direct influence upon the heart and arculation the mem- 
bers of the digitahs group are alone of importance, caffem, 
strychmn, and the like bemg of no real value in advanced heart 
failure Withm the digitalis group the only member suitable 
for oral admmistration is digitalis itself, none other being ab- 
sorbed from the alimentary canal with a suffiaent degree of 
imiformity to render such admimstration satisfactory While 
the mfusion may be employed, either the pow'dcred leaf or the 
tmeture of digitalis is to be preferred Bott of these arc stable, 
and biologically assayed potent preparations arc readily available 
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The absorption of either is rapid, apparently being complete 
■withm about six hours after the administration of a smgle dose 
Occasionally specimens of good biologic activity may be en- 
countered which are, however, rather poorly absorbed, but, m 
general, active preparations will be found to be absorbed fairly 
uniformly 

By the proper regulation of the dose it is possible to secure 
full digitaliaation by oral administration withm ten to twenty 
hours after the beginnmg of treatment, and deaded benefiaal 
effects may commonly be secured withm the first three to six 
hours It IS preferable, therefore, to administer digitahs orally 
m every case of advanced failure except perhaps in those un- 
common instances where the condition is too urgent to wait 
even so short a period The presence of nausea and vomitmg 
due to splanchmc congestion seldom mterferes with the success 
of oral admimstration m these cases For the purpose of very 
rapid digitalization one may employ the body weight method 
which has been described recently m detail m the Journal of the 
American Medical Assoaation, 1920, vol 74, page 733 This 
method consists, bnefly, m the calculation of the total amount of 
digitalis which will be required to produce full digitalization, 
the calculation bemg based upon the patient’s weight m poimds, 
and the activity of the digitalis as determmed by the cat method 
The total amount required is 0 15 of one cat umt per poimd of 
body weight, which, when determmed, is then admmistered m 
four doses six hours apart, the first dose bemg at least one-half 
of the total estimated requirement, the second, one-fourth, and 
the re mainin g doses smaller fractions While this method has 
proved enimently satisfactory in the hands of many, it may seem 
too heroic to some It is a fact, nevertheless, that it is safer 
when properly earned out than is either the mtravenous or the 
intramuscular mjection of any of the digitalis bodies, and it 
usually yields equally satisfactory results very nearly as promptly 
WTiere the condition is not so urgent as to require very rapid 
digitalization, and for those who for one reason or another may be 
unable to employ the body weight method, the followmg plan of 
admimstration is to be recommended By it one may fully 



134 


CARY EGGIESTON 


digitalize his patient in from one to two days 0 4 gram vj-vij) 
of the powdered leaf, or 4 c c (dram j) of the tmcture, are to be 
gi\en every six hours, day and mght, for four doses The dose 
IS then reduced by one-half and the mterval is shortened to four 
hours, givmg four doses per day and none dunng the night The 
latter dose and interval are contmued until full digitalization is 
secured 

Every patient should be carefully followed dunng the ad- 
mmistration of digitahs in order to detect the evidences of its 
action and thereby to determme the effectiveness of tlie digital- 
ization, since one must usually push the drug to the point of 
mmor mtoxication to secure the greatest benefit Many critcna 
are available to indicate the degree of digitalization, but the 
following are the simplest and will generally be found to be 
adequate The appearance of nausea or vomiting, except in 
cases of marked splanchmc congestion, is defimte e\adcnce of 
mmor mtoxication and indicates the cessation of admimstration, 
at least temporarily In fibnllating cases the pulse defiat— 
the difference between the radial and apical rates — will generally 
be found to dedme rapidly if satisfactory therapeutic effects 
are secured The dedme is progressive, the radial rate mcrea<5ing 
and tlie apical fallmg until the two meet, or, more rarely, the 
radial rate remams about stationary while the apical declines 
to its level, but m either case there is a verj' marked reduction m 
the defiat, or its disappearance, w'hich is a certam mdex of 
benefiaal digitahs action In non-fibrillatmg cases the appear- 
ance of partial heart-block or of premature contractions, should 
ather develop, serves as an indication for reduemg the dose of 
digitahs or discontmumg its admimstration If mstnimental 
methods are available, these and other entena of digitalis action 
may be determined with ease and certamty, but it is only when 
they are fairly marked that they constitute indications of mmor 
intoxication 

Extremely urgent cases of adxanced heart failure may require 
the mtravenous or intramuscular administration of one of tlie 
digitahs bodies, for which purpose none is supenor to ouabain 
(ciystallme strophanthm) or amorphous strophanthm If the 
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patient has not previously received digitahs, an initial dose of 
0 5 mg of ouabain or 0 75 to 1 mg of amorphous strophanthin 
may he mjected When the injection is made mtravenously, 
it ^ould be slow, consuming at least five to ten mmutes The 
mtramuscular mjection is qmte as satisfactory as the mtravenous 
and the tedmic is sunpler, but it has the disadvantage of produc- 
ing conaderable local pam This, however, may be greatly 
reduced if the ate of the mjection be massaged vigorously for 
about five mmutes Repetitions of not over half of the doses 
recommended above may be made if required, and the second 
dose may be giv^en from one to two hours after the first when the 
latter was admimstered mtravenously, or from two to four hours 
after when mtramuscular Not more than 1 5 mg of ouabam or 
2 5 mg of amorphous strophanthin should be given durmg the 
first twenty-four hours 

Both of these drugs may be obtamed in solution m ampules, 
but they are prone to undergo more or less rapid detenoration 
unless the ampules be of hard glass, or unless the solution be a 
“protected” one Either drug may, however, be made mto 
tablet tnturates, m which form it will keep mdefimtely 

When the patient is known to have been receiving Higitahs 
treatment withm the precedmg ten days to two wedts, mtra- 
venous or mtramuscular injections and the body-wei^t method 
of oral admmistration should be undertaken with great care on 
account of the danger of serious mtoacation This is due to the 
fact that the action of digitalis is persistent, las ting up to two 
weeks or more m many cases Before resortmg to any of these 
methods of adimstration, therefore, one diould pvaininp Tns 
patient carefully, preferably with the aid of graphic records, to 
detenmne whether or not there are any evidences of riigitalic 
action still present If there are none, and the case is urgent, one 
may proceed as already descnbed If, on the other hand, evi- 
dences of shght action still persist, one should avoid altogether 
both mtravenous and mtramuscular administration, and if 
employing the body-weight method he should reduce the amount 
given m the first twelve to eighteen hours to three-quarters of 
the total estimated reqmrement 
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The response to the methods of treatment just outlined 
IS usually rapid m favorable cases, and m many of those with 
auncular fibrillation it is httle short of dramatic Among the 
first climcal evidences of therapeutic effects are diminution in the 
patient’s dyspnea and orthopnea, both of wliich may even disap- 
pear completely ivitlmi twenty-four hours If the patient is 
edematous, profuse diuresis is also often among the striking early 
symptoms, and it too may be evident within tlie same length of 
time Splanchmc congestion and its attendant symptoms are 
also commonly reheved along witli the changes just noted Li 
tliese very favorable cases, therefore, the net result of the ade- 
quate admmistration of digitahs is often such that symptomatic 
remedies may be unnecessary after the first day’s treatment 

In less favorable cases the response to digitalization is 
slower^ and even w'hen minor tone actions have appeared the 
patient’s respiratory symptoms may persist, somew'hat modified 
It IS even more common, however, for diuresis to be madequate 
and for splanchnic congestion to remain but shghtly altered 
In such cases it is necessary to continue with symptomatic treat* 
ment and to resort to other methods of rehef to be desenbed later 
As a genera] rule it is desirable in these cases to mamtain a fairly 
high degree of digitahzation for one or two w'ceks or more, con- 
trollmg the amount given by the critena previously menboned 

In those cases which fad to respond apprcaably to the ade- 
quate use of digitalis, one should also continue its admmistration, 
properly controlled, but in spite of this and the trial of such other 
measures as may seem indicated, the prognosis is generally highly 
unfavorable 

A small proporbon of cases wnth advanced heart failure will 
be found m pabents having high blood-pressure So far as the 
use of digitahs is concerned, its existence may be disregarded, 
since therapeubc doses of digitahs have no direct mfluence upon 
the blood-pressure, contraiy to statements so frequently made, 
but without supporbng evidence In those cases in which the 
pressure is due to advanced artenosclcrosis tlic use of digibilis, 
tliough It may reheve the failure of the heart, may be expected 
to be without influence upon the le\cl of the blood-pressure 
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In those, on the other hand, m vhidi the elevated pressure is 
assoaated -with edema, dyspnea, and cyanosis, as one of the 
symptoms of heart failure, the rdief of the latter by digitalis is 
ccimmonly followed by an appredable and often considerable 
reduction in both the systohc and the chastohc blood-pressures 

SYMPTOMATIC TREATMENT 

Rehef of Edema — Edema or general ana^carca occurs fre- 
quently, and ciietary control seems often to be of considerable 
value m the removal of the fluid Althou^ the cdilonds of the 
urme and blood have been investigated ertensivdy, as yet we 
have httle defimte knowledge of the rflle which they play m the 
development of edema m these cardiac cases, and the same is 
true of the subject of the mechanism of water retention Never- 
theless it IS well established empmcally that great restriction of 
the salt mtake leads to rapid loss of edema through the production 
of diuresis in a considerable proportion of the water-logged cases 
The restriction of the consumption of fluids is also of marked 
benefit in mdmg tl^e removal of the edema and anascarca by 
reducmg the amount of available fluid to such an extent that httle 
can be stored m the tissues Neither salt nor fimd restriction 
should be continued for more than a wedc or ten days if they are 
not followed by a prompt reduction m the edema and an increase 
m the unnary output, smce either restriction is capable of provmg 
harmful if too long continued, and espeaally where organic 
renal damage comphcates the cardiac failure 

The most drastic restriction which is cximmonly prescribed in 
the greatly water-logged patients of this type is tte Karell chet, 
vhich IS so v ell known that it need not be described in this place 
It cximbmes the limitation of fluid mtake with the limitation of 
salt mtake and often gives stnkmgly favorable results This 
chet has the great disadvantage of being very distasteful to many 
patients and it often pro\ es iughtly irksome It may be modified 
satisfactorily without sacnficmg its therapeutic virtues by pre- 
scribing a total of 800 c c of milk per twenty-four hours with the 
addition of se\eral pieces of very dry toast, zwieback, or plain 
crackers ahich may be eaten along with the milk, and on which 
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salt-free butter may be used In place of either of these regimens 
a so-called “salt-free” diet may be prescribed, m which the total 
fluid mtake ako is limited to between 1000 and ISOO cc per 
twenty-four hours Fmally, m many cases it will be found quite 
suffiaent to prescribe an ordmary hght, semisohd diet with fluids 
restncted as suggested In such a diet the use of dry toast, 
zwieback, and crackers to replace some of the cooked cereals, 
custard, junket, etc , is advisable, as this gives the patient some 
sohd food to chew and also reduces the total flmd mtake 

When dietary restnctions combmed with the adequate 
admimstration of digitahs fail to reduce the accumulation of 
fluid in the tissues and serous cavities efforts should be made to 
promote flmd ehmmation through the kidneys or bowels A 
variety of drugs have been recommended for the promotion of 
diuresis, but chmeal expenence has shown that only two are of 
deflmte value m the cases under discussion These are the closely 
related xanthin derivatives, theophyllm and theobromin Thco- 
phylhn is the more effective of the two, but it has the disadvan- 
tageof bemgqmteprone to cause nausea and vomiting from gastric 
imtation Both theophylhn (theocin) and theobromin are more 
effective w'hen given durmg or after a course of digitahs than w hen 
used alone Both apparently tend to fatigue the kidneys after a 
short time, and their administration, therefore, should be contm- 
ued for only two or three dajre in succession, each penod being 
followed by a few days of rest Theophylhn should be admiius- 
tered m doses of 0 1 to 0 2 gram (gr 1^-3), repeated every four 
hours, or 0 3 to 0 5 gram (gr 5-8) twice daily Any one of 
the soluble double salts of theobromin may be used, the dose 
being 1 gram (gr 15) three or four times daily If satisfactory 
diuresis follows their admimstration seieral courses should be 
given until the patient’s edema and effusions ha\ e been removed 
If, on the other hand, no diuresis foUow’s their use m conjunction 
with digitahzation it will generally be found that the heart 
failure is compheated with organic renal damage and it will be 
necessary' to institute appropnate treatment for tlie latter 
condition as well as for the heart fadure 

The alkahne diuretics ha\e long been used m combination 
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with di^tahs, but careful observations have shown that they are 
seldom of any real \alue WTien the use of such a combination 
is followed by diuresis the latter is generally attnbutable to the 
action of the digitahs in restormg the circulation, not to the 
alkahne salts Fmally, small repeated doses of calomel, espeaally 
when used m combination with digitalis may be tried as a means 
of mducmg diuresis, and the combination not infrequently proves 
effective The Fothergill pill (calomel, squills, and digitahs) may 
be used, but it is more rational and qmte as effecti\ e to administer 
the digitahs and the calomel separately so that the dose of eadi 
may be controlled mdependently This use of calomel is prone 
to cause sahvation, hence the mouth should be watched inth 
great care so that the admmistration may be stopped upon the 
shghtest evidence of its development 

Wlien satisfactoiy diuresis is not mduced b}' these measures 
an attempt may be made to remove the accumulated fluid 
through the bowds by means of watery purgation For tliis 
purpose the salme cathartics are the most satisfactory, smce they 
produce copious watery evacuations mtiiout imtation of tlie 
digestive tract Large doses should be administered m the form 
of fairly concentrated solutions to abstract as much water as 
possible, but the solutions must not be too concentrated or tliej' 
will cause nausea and vomitmg from gastric irritation From 
15 to 30 gm (§-l ounce) of magnesium sulphate or sodium 
sulphate, or half as much sodium phosphate mJiy be given in 
§ to 1 tumbler of w'ater as a smgle dose, or, preferably, slightly 
larger total amounts may be admmistered m several doses daily 
The one disadvantage of such purgation m cardiac cases is tlie 
tendency it has to cause considerable depression, but it must 
often be emplo} ed m spite of this drawback Not mfrequentl)' 
such purgation will be followed by a brisk diuresis wluch begins 
early and which often will continue after the use of the purgatives 
has been stopped 

Fmally, when all of these measures fail to remove the effusions 
into the abdominal and pleural cavities, one may remove the 
fluid by paracentesis While paracentesis will rarely be reqmred 
for the removal of ascites m cases of heart failure, it is a matter of 
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common observation that pleural effusions frequently fail to be 
absorbed and removed by either diuresis or purgation Further, 
they often cause marked mterference with respirabon, so that 
their removal must be undertaken promptly It is, therefore, 
generally necessary to aspirate the pleural flmd early m the course 
of the pabent’s illness, and if the eSusion is extensive this should 
be imdertaken promptly and should be repeated if necessary 
The flmd should be remox'ed slowly, generally not more than 
500 to 800 c c should be withdrawn at the first paracentesis of 
the thorax, and if the pabent’s cardiac failure be ver}' grave it is 
well to delay the aspirabon until there has been time for fairly 
complete digitahzabon to have been mduced 

Respiratory Symptoms. — Dyspnea and orthopnea are fre- 
quently so intense as to demand immediate amehorabon if the 
pabent is to secure any rest whatever For this purpose morphin 
IS the only effecbve drug, and its use m this connecbon has 
alread}' been discussed As previously stated, the dyspnea and 
orthopnea are both alleviated x'ery promptly m favorable cases 
by the adequate administration of digibihs, and m such cases 
the use of motpbm need not be conbnued during more than the 
first one or two days 

The d 3 ^pnea is often accompanied by more or less pronounced 
cyanosis, and both are probably due in part to some degree of 
acidosis, or are at least aggrax'ated by it The admmistrabon of 
alkahes has, therefore, been recommended, but chmeal cxpcnence 
seems to show that but little is to be e.\-pected from them in most 
cases There is no harm in trymg the alkahes, however, and in 
those cases in which the response to digitahs is not favorable 
they should certamly be admimstered on the chance of their 
reduemg both the d 3 'spnca and the cyanosis 

Cardiac Pam — ^The use of morphm for the relief of the agoniz- 
ing pain occasional!}' encountered in cases of ad\anced failure 
has been discussed, but it should be remembered that moiphin is 
only a s)'mptomabc remedy The mtntcs — cspeaall}’ amyl 
nitrite and mtrogij'cenn — are also purel}' symptomabc remedies, 
but thej' are often of great value in gixmg temporary relief from 
the sex'crc paro\ 3 ^smaI pam of angmoid type I^Tien the pain 
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IS of the angmoid type they should be tned before resort is had 
to morphin, but if they fail, the latter drug diould be given 
promptly 

The pam in the majority of cases of advanced heart failure 
IS more or lessdirectly assoaatedvnth the occurrence of the failure, 
and rehef of the latter is usually assoaated with amehoration or 
disappearance of the pain The admimstration of digitalis, 
therefore, may confidently be expected to reheve the pam m the 
majonty of cases m which it is capable of overcommg the heart 
failure There is, however, a small group of advanced cases m 
whidi the heart failure is due to syphihbc infection, and in these 
there is often very severe pam assoaated with the presence of a 
more or less active syphihtic inflammation m and about the 
root of the aorta This pam is reheved only by morphm and 
by the mstitubon of specific anbsyphihtic treatment While llie 
latter frequently checks the inflammatory process, it seldom has 
any matenal influence on the course of the heart failure or on the 
probability of its recurrence 

AFTER-TREATMENT AND PROPHYLAXIS 

While the immediate rehef of heart failure must always be 
our first aim m treatment, the value of proper after-treatment is 
no less great, although, its importance is not so generally ap- 
preaated This phase of the subject is the one most frequently 
neglected The first essential is the prolongation of convalescence 
over a period of time adequate to permit the damaged heart to 
regain the maximum of reserve power still left to it When the 
patient has been able to assume the recumbent position without 
respiratory distress he should be contmued m bed for at least a 
Meek after all evidences of heart failure have disappeared At 
the end of this tune, or longer if the conditions require, he may be 
allowed to sit up for a test period of not over fifteen minutes 
The heart and respiratory rates should be taken before, during, 
and after this test period, and if there is any appreaable ac- 
celeration which does not disappear withm five or ten mmutes 
after retummg to bed the patient should be given a further 
period of recumbency If he regionds favorably to this test, the 
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length of tune dunng which he may sit up should be increased 
from day to day, the mcrease being gmded by the response of lus 
heart 

Only after the patient is able to sit up for the greater part of 
the day should he be permitted to begm to walk, and the same 
precautions should be obser\'ed at this pomt as wdien he is first 
allow ed to nse Upon the shghtest appearance of cardiac w eak- 
ness the amount of walkmg should be reduced or he should be 
forbidden to w'alk for a further period 

Considerable aid m restonng the heart's capaaty may be 
gamed while the patient is still confined to bed by the cautious 
use of massage, passive movements, and finally, graded active 
movements Even, however, when the latter are well borne 
the patient may still be found mcapable of resummg any consider- 
able activity m the erect posture 

Dunng the penod of convalescence the patient’s diet should 
be fairly hberal, but should be selected to avoid so far as possible 
any stram upon his impaired digestive functions Liquid and 
semisohd diets soon become very distasteful, and nothmg is 
gained by then: use after the penod of acute failure The precise 
composition of the diet must be suited to the individual patient, 
but It IS wise to allow as much latitude as possible If edema has 
been a feature dunng the attack of failure, it is well to avoid an 
excess of both fluids and salt 

Patients with auncular fibrillation, and some cases of myo- 
carditis without fibrillation, should, as a rule, be kept for an 
indefinite penod upon the continued or intermittent use of 
digitahs For this purpose the powdered leaf, dispensed in 
capsules, is tlie preparation of Choice, smee in this way the 
unpleasant taste of the drug is completely avoided The dose 
must be detemuned for each individual patient, but will usuall} 
be found to he between 0 1 and 0 2 gram (gr 1^-3) per day 
Inasmuch as tlie action of the drug is persistent, this dose is 
best given once daily mstead of being divided into tw o or three 
admimstrations In patients with fibrillation the dailj dose of 
digitahs should be just suifiaent to keep the heart-rate (apex) 
at about 70 per nunute In the non-fibnllatmg cases the dose 
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should be gaged so as to be just suffiaent to prevent the earhest 
manifestations of a returning failure 

The prevention of a recurrence of heart failure should be begun 
during the penod of convalesceni^ Space does not permit a 
detailed discussion of this most important phase of treatment, 
and v,e must rest content mth the following bnef outhne of the 
pomts to be considered It should be a part of the physician’s 
imperative duty to review the patient’s life with reference to his 
occupation, activities, worries, and other factors which may have 
played an important part in preapitatmg the failure of his heart 
With this knowledge, the physiaan ^ould gmde the patient’s 
future activities so as to avoid their rqietition so far as possible 
The patient should be made to realize the limitations placed upon 
him by his heart and, if necessary, he should be urged to make a 
radical change m his occupation and pursuits It ^ould be 
made dear to him that if he is to enjoy a reasonable degree of 
comfort he can do so only at the expense of a considerably reduced 
activity 

In addition to the foregomg the patient should be taught to 
recognize at thdr mcepbon the subjecfave symptoms which 
mdicate overtaxation of his heart He should be taught to 
heed at once the wammg given him by the occurrence of dight 
dyspnea, of fabgue, sleeplessness, puSness under the eyes or 
about the a nkl es, etc , and to report at once to his medical 
ad\Tser It should be made a matter of routme to have all 
pabents m the group under discussion report to their physidan 
regularly e\ ery three months By insisbng upon the observabon 
of these and other mjuncbons it is often possible to ward off 
recurrences of heart failure, even m these advanced cases, for 
long periods of time 




CLINIC OF DR ALBERT A EPSTEIN 
Mt SmAi HosnxAi. 


CLINICAL TYPES OF CHRONIC PARENCHYMATOUS 

NEPHRITIS— THEIR TREATMENT AND RESULTS 

Through the lack of a more suitable nomendature the term 
"chronic parenchymatous nephnbs” is ordinarily apphed to a 
vanety of renal affections Under this headmg we find grouped 
cases of chrome diffuse nephntis, of amyloid kidney, and cases 
of so-called chrome nephrosis Although the types of cases are 
pathologically different, the similarity of the outstandmg symp- 
toms, namely, albummuna, oliguna, and edema, makes them 
frequently almost indistmguidiable Recent investigations on 
the chemistry of the blood and on the unne have added much 
helpful information on the diseases m question, but ultimate 
recogmtion of the exact nature of the renal disease m a given case 
often depends upon historic facts, etiology, and a number of 
assoaated dmical phenomena 

Among the types of chronic parenchymatous nephritis which 
will be considered m the present discussion and illustrated by 
specific examples are the followmg 

1 The non-inflammatory type 

( 0 ) Pure form of chrome nephrosis 
{b) Chrome nephrosis m association with myxedema 
endocrine type 

2 The inflammatory type — diffuse nephntis 

3 hlixed type — ^primary nephrosis with superimposed diffuse 
nephntis 

4 Nephntis m assoaation with diabetes 

THE NON-IKFLAMMATORY TXPE 

Chrome nephrosis is a term not really smted to the condition 
^hich it IS intended to define, but for want of a better name will 
be used here to sigmfy the chrome degenerative tubular nephntis 
Chrome nephrosis occurs usually m relatively young persons 
It IS of obscnire or unknown ongm, and bears no relabon to known 

\oi.4 — 10 X45 
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infectious diseases In women pregnancy may stand m etiologic 
relationship to the condition. It is characterized by a pronounced 
albummuna, witli or without casts The unne is usually free 
from blood elements The blood-pressure is not elc\’atcd At 
first the condition may be devoid of otlier gross manifestations, 
but, as it progresses, ohguna and edema mvanably deielop 
Cardiovascular cliangcs arc not present unless brought about 
by some secondary cxtrarenal cause Pallor is usually vey 
pronoimccd Subjectively the patient may complain of head- 
aches, dj^pnea, and vomiting 

From the pathologic standpomt tins disease is distinct from 
the other forms of nephntis under consideration In view of the 
fact tliat certain anatomic pecuhanties in diseased kidncj's arc 
characteristic of different causes, it is surmised tliat the degenera- 
tive process in the kidnej's m chronic nephrosis is due to an 
mtoxication, because of tlie similanty of the lesion to that pro- 
duced bj' certain toxins and mineral poisons Thus, for example, 
an acute tubular degeneration amounting in severe mstanccs to 
complete tubular destruction is produced in poisonings mtli bi- 
clilond of mercurj', bismuth, salts of uranium, etc hlildcr forms 
of parenchjTnal degeneration frequently occur in many febrile 
diseases, especially diphtheria, yellow fever, and other infections 
When the destruction of tubular cpitliclium is not suffiacnt to 
produce deatli, complete recover)' takes place wutliin a few weeks, 
as the tubules possess a remarkable capaaty for regeneration 
Although the kidney lesion in the acute and chronic forms of 
tubular nephritis may be alike, it is questionable whether the 
cases w hich arc encountered dimcally and w Inch w e term “chronic 
nephrosis” ever actually result from acute conditions of Uic char- 
acter desenbed above The disease dironic nephrosis most 
often develops msidiousl), and is frequently discoxcred accident- 
ally, by chance e.xamination of the unne, or only from tlie de- 
velopment of Its later manifestations, namely, the oliguna and 
edema That tlie lesion in the kidneys is of an adx anced degen- 
eratix e t)’pe has been recently prox ed at autopsy (Fahr) 

In chronic nephrosis the albummuna is usually xcr)' intense 
The daily excretion of albumin in tlie unne may rise as high as 
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50 gm In the earher stages the output of urinary excretory 
substances may be normal, but fimctional tests show renal de- 
fiaen(y, such as retention of chlonds, of mtrogen, and dunmished 
phenolsulphonephthalem excretion Water retention may also 
occur even m the early pre-edema tous stages of the disease The 
body tissues are evidently capable of stormg up considerable fluid 
before showmg defimtely the presence of edema In fully de- 
vdoped cases the retention of chlonds and of mtrogen (as meas- 
ured by the test diets) may be qmte outspoken, but the blood 
fails to give eiidence of such retention This is particularly true 
m the edematous stages of the disease, and one reason for this is 
the mcreased distnbution of these substances throughout the body 
m the v ater-logged tissues This is evidenced by the fact that 
both m the early pre-edematous as wdl as m the postedematous 
stage (followmg treatment and general improvement) the non- 
protem fraction of the blood is often mcreased 

The blood shows more staking changes m other respects A 
certam degree of dilution develops which is occasionally more 
marked m the early than m the later stages, when fluids permeate 
from the blood mto the tissues with great readmess The ery- 
throcytes become dummshed m number and the hemoglobin 
content falls The most marked disturbances are found m the 
quanbty and composition of the serum proteins and also m the 
hpoid content The total protem content of the serum decreases 
with a proportionate nse m the globulm fraction and the hpoids 
increase m amount These changes may be shght at first, but 
become more and more pronounced as the albummuna proceeds, 
particularly if the nutation m respect to protems is mamtamed 
at a lei el below that requisite for the needs of metabolism and to 
co\ er the loss mcurred by the albummuna 

Such are the usual findmgs m chrome nephrosis, and are il- 
lustrated by the followmg concrete examples 

1 Early Case — S , male, twenty-eight years of age 
Russian Tailor by occupation Alamed Negative family 
historj' Good habits No venereal infections TTnfl pneu- 
monia eight 3 ears before present illness, and an attack of influenza 
one 3 car ago With the exception of these two madents patient 
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alnays enjoyed good health Never suffered from tonsillitis or 
other focal infections 

Present ailment discovered on apphcation for hfe insurance 
two months ago Was rejected because of a pronounced albumm- 
una Had no subjective symptoms other than nycturia, beuig 
obhged to rise to unnate once or twice every night Voids 
unne five to sl\ tunes durmg the day Objecfavely tlie patient 
appears well nounshed, although rather pale and flabby Eyes 
react normally to hght and accommodation Mouth m good con- 
dition The thyroid gland is somewhat enlarged Lungs arc 
negative Heart is normal mpomt of size and acbon There arc 
no adventitious sounds Blood-pressure is 130 systohc and 80 
diastohc Liver and spleen are not enlarged Abdomen nega- 
tive Reflexes normal Unne of a hght straw color Spcafic 
graxnty 1018-1030 Daily output before treatment about 900 
to 1000 c c Unne bods sohd Very numerous hyalme and 
finely granular casts No blood elements in the unne 

PSP test First hour = 0 

Second hour >= 15 per cent 

Total, 15 per cent 

Blood CMmination R. B C , 5,550,000 
Hgb , 95 per cent 
W B C,9000 


Non-protcin nitrogen 

91 0 mgms 

per 100 c c 

Urea 

40 0 •' 

II 

Uric acid 

3 3 ■' 

II 

Crcatinin 

1 5 " 

II 

Cholesterol 

300 0 " 

II 

Total serum protein 

6 4 gms 


Globulin fraction 

50 per cent 



We have in this patient an axamplc of chrome nephrosis m 
the pre-edematous stage Clmically he presents no evidence of 
abnormality other than the unnary findings, marked reduction 
m phenolsulphonephthalem elimination, as 11 ell as retention of 
V. ater, salt, and mtrogen, as mdicated by tlie test diet Notwitli- 
standing tlie water retention edema is not demonstrable The 
cell elements from tlie blood do not show mucli donation from 
the normal, in fact, a moderate polycj themia is present Chem- 
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icall}', however, the blood shows considerable change We find 
here a marked nse m the non-protem fraction, all the other 
elements, other than creatinm, beu;^ mcreased The cholesterol 
^ows appreaable mcrease over the normal (the average figure 
for which is 200 mg per 100 c c.) The protem content of the 
serum is just below normal, the usual \'alues for which are 6 5 to 
8 5 gm per 100 c c The globuhn portion of the serum, hon ever, 
already shows a deaded rise, for normally this fraction does not 
exceed 35 per cent 

From the standpomt of the blood and the urinary findmgs this 
case could not be readily differentiated from a case of chrome 
diffuse nephritis Chmcally this case differs appreciably from 
one of the latter type, with changes m the blood and the urme 
of the character found in this case 

The absence of any evidence of infection, of any history of 
previous acute attacks of nephritis, argues against this bemg of 
the infiammatory type of renal disease The blood-pressure is 
normal and the cardiovascular system shows no abnormahty 
Subjectii e symptoms are also lackmg The urine does not show 
any cellular dements 

Although the criteria here presented do not furnish absolute 
proof that this disease is one of diromc nephrosis, as contrasted 
with diffuse nephntis, the therapeutic test, of which I shall speak 
presently, and the subsequent history, justify the condusion that 
this case is one of the non-infiammatory vanety 

I have mentioned before that this case showed a deaded tend- 
ency to the retention of water (and salt), the ultimate result of 
which nas likely to be edema Edema is a comphcation which 
constitutes not only a distressing ^-mptom to the patient, but is 
also an mdication of a much more profoimd disturbance m the 
water exchange, than merdy that of faihng kidney function 
This disturbance is of extrarenal ongm, resident m the blood, 
which IS mdirectly the outcome of the mtense and contmued al- 
bummuna 

Notwithstandmg the high values of the non-protem dements 
found m the blood, to overcome the water retention, and thus the 
tendencj' to edema (for reasons which will be stated more fully 
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in the discussion of the ne\t case), this patient was put on a high 
protein diet, with the ultimate amelioration of all Uie abnormal 
conditions The patient was confined to bed and put on a diet 
containing 60 to 100 gm protein, 60 to 120 gm carbohjdrate, 
and 0 to 60 gm fat, having a food value of 500 to ISOO calories 
Closer study of tlie progress of this case illustrated a number of 
points mentioned m the foregoing general discussion of chronic 
nephrosis First, that water retention occurs in the early stages 
of tlie disease without the formation of demonstrable edema 
Thus we find in the accompan)nng table tliat the elimination of 
urine continuously observed for fifteen days exceeded by 3150 
c c the amount of fluid ingested 


Date, 1919 

Unne, c c 

Fluid Intaltr, c c 

Nov 

8 

650 

1000 

II 

9 

1000 

II 

II 

10 

1350 

II 

II 

11 

noo 

II 

II 

12 

1450 

fl 

II 

13 

1250 

II 

II 

14 

1400 

II 

II 

15 

1200 

II 

II 

16 

1200 

II 

II 

17 

1200 

II 

II 

18 

1400 

II 

II 

19 

950 

II 

II 

20 

1300 

II 

II 

21 

950 

II 

II 

22 

1100 

II 

II 

23 

1100 

II 


Hand in hand w ith the mcreased chmination of fluid a decided 
change also occurred in the blood, for an examination of it, made 
at the end of this penod of observation, showed the following 


Non>protcin nitrogen 

78 5 mgms 

per 100 c c 

Urci nitrogen 

33 0 •• 

• • 

Unc acid 

2 7 ■■ 

II 

Crcatinin 

1 1 

II 

Cholesterol 

187 0 •' 

II 


Although the non-protcin fraction of the blood has not jet 
reached tJie normal lex cl, a definite decrease is obserx'able, and 
this, notwithstanding the fact that a large amount of protein 
food w as furnished in the diet The significance of this particular 
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phase of the subject -will be discussed later The protean content 
of the blood-serum was not detemnned at this point At this 
period the patient was permitted to be up and about, and to re- 
sume his occupation The food value of his diet was mcreased 
to nearly 2400 calories Salt and fluid ingest was unrestncted 
At the end of three months the blood exammabon revealed a 
composition of practically normal values The albu min in the 
unne became reduced to a mere trace with casts encountered only 
occarionally The general health of the patient was excellent. 

Barrmg adventitious madents or secondary comphcations 
to whidi nephritic patients are subject, the difference between 
an early and an advanced case of diromc nephrosis is practically 
onl> a quantitatii e one The diief symptoms of a chrome neph- 
rosis, as stated before, are the mtense albuminuria, ohguna, and 
edema Whereas the edema and ohguria may be lackmg or 
shght m the early cases, they gradually become more and more 
pronounced as the disease advances The quantity of unne whidi 
patients with this disease may eliminate daily may fall as low as 
200 to 300 c c. The edema extends until the entire body becomes 
mvohed The serous cavities also become filled with flmd 
The dropsy may extend to the submucous tissues, such as those 
of the conjunctivs, resulting m marked chemosis The rTipimral 
character of the flmd that accumulates in the subcutaneous and 
submucous tissues, as well as the serous cavities, m this disease 
IS of \ ery' great interest, and, when compared with chemical anal- 
yses of hkeflmds found in other diseased conditions, aids m under- 
standmg the nature of the process which is responsible for the 
accumulation of flmd m the body In fact, the chemical compoa- 
tion of these flmds is so distinctive and characteristic of the 
condition that it helps conaderably m exdudmg the presence of 
factors which are likely to contribute to the devdopment of 
edema, namely, static disturbances m the orcuktory qrstem, 
mechanical obstruction of blood flow, or effuaons due to inflam- 
matory causes 

The accompanymg table shows at a glance stnkmg differences 
m the companson of flmds obtamed from cases of chrome nephro- 
sis, and those of other ongin ^ 
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AVERAGE COMPOSITION OF EFFUSION FLUIDS 


Serous Ftutds 


Gms per l00c.c 


Globulin, 

percent. 


Total proteio 

Globulin 

Alburafn 

Cardiac condition*: 

3 352 

1 199 

1 788 

43 0 

Hepatic cirrhosis 

3 174 

1 138 

1856 

410 

Chronic nephrosis 

0 285 

0 285 


100 0 

Subcutaneous Fluid 
Chronic nephrosis 

0 098 

0 080 

0018 

810 


The feature m ^^hlch the dropsy fluids of chronic nephrosis 
differs from others is the verj' small amount of protem m it It 
consists chieflj' of water, salt, and non-protein nitrogenous sub- 
stances The latter substances are usually present m concentra- 
tion similar to that found m the blood of corresponding cases 
The non-protein substances (and the chlonds as well) are all rela- 
tively diffusible substances, and they become readily distnbuted 
throughout the body, as the volume of fluid retamed in the body 
increases This factor is of importance and explains, as stated 
before, the normal or relatively low’ content of these substances 
m the blood of such cases It also throws some light on the 
pathogenesis of some of the symptoms w'hich often de\clop in 
these advanced cases of chrome nephrosis and are ordinanly 
asenbed to uremia The chief symptoms wrhidi are frequently 
so interpreted are the headaches, the visual disturbances, the 
vomiting and too, the twitchings and coma In pomt of fact, 
these symptoms are probably due to edema of the ccrcbro- 
spmal s}stem and not to any poisoning from retained unnary 
substances The true cause of the condition generally termed 
“uremia” is not defimtely known, but companson of the blood 
flndmgs m i anous renal conditions mdicatcs that uremic phenom- 
ena are assoaated with the retention or concentration of mtrog- 
enous waste products m the blood To some extent this also 
applies to the retention of morgamc aad salts and reduction of 
the alkah reserxe of the blood Retention of nitrogen waste 
products, m chrome nephrosis, of course, does take place in the 
bod)’ as a whole, but (except in the pre- and postedematous 
stages) concentration of these substances m the blood docs not 
occur 
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From the standpoint of etiology I have stated before that 
chrome nephrosis is usually of obscure ongm, and that occasion- 
ally pregnancy stands in causal rdation to it The followmg 
case is one m whidi the renal condition devdoped shortly after 
parturition, and, although only of moderate seventy, exhibited 
many of the conditions ]ust mentioned 

Early Case— L S, admitted to Mt Sinai Hospital, ser- 
vice of Dr T^ibrnau Thuty-two years of age Housewife 
Mamed ten years Has three healthy children, the youngest 
bemg three weeks old Had two miscarriages pnor to the birth 
of the last two children Cause of the miscamages not definitdy 
estabhshed Menses always regular The past history was 
negative with the exception of measles in childhood, and several 
attacks of sore throat, but no true tonsillitis Last attack of sore 
throat occurred one year ago Otherwise the patient always 
enjoyed good health 

The complamt for which the patient came under obsen^ation 
was edema of the lower extremities of three weeks’ standmg, 
traceable to a condition of like nature, which devdoped ten we^ 
before The patient ran an uneventful course of pregnancy up to 
the eighth month Her urme was examined periodically every 
four wedis pnor to this, and had always been found normal 
About this time the patient devdoped a shght edema about the 
ankles A few days’ rest m bed caused the sw dhng to subside 
There were no other symptoms Partunbon was normal at 
full term, and she remamed m bed for two weeks thereafter 
About one wedr later swellmg of the feet and legs developed, and 
she was put to bed The examinabon of the urme at this timp 
revealed a severe albunununa Withm the next three weeks the 
edema progressed markedly and extended over the entire body 
and face The abdomen also became very large The pabent 
vomited twice as a result of medicabon She had no headaches 
or (hsturbance of vision at that time and no cardiovascular 
qmptoms The bowels were regular Urme was diminished m 
amount, about 20 ounces per day, and there was no nocturnal 
unnabon 

On examinabon we find the pabent to be suffermg from a 



154 


ALBERT A EPSTEIN 


generalized dropsy The conjunctiva: arc also moderately 
edematous Pallor of tlie skin and mucous membranes is very 
marked The hair is dry and sparse The tongue, which is 
fissured, is shghtly coated and moist The heart and lungs arc 
negative Pulses are equal, of fair force, and moderate tension 
Blood-pressure is 130 sj'stohc and 80 diastohe The abdomen 
IS large and lympamfac Signs of flmd m the peritoneal ca\uty 
arc present The circumference of the abdomen at tlie lei cl of 
the umbihcus is 118 5 cm Liver and spleen arc not enlarged 
Rest of the cxammahon is negative The patient’s weight is 
208 poimds 

The urmary output is betw'cen 200 to 500 c c Albumin is 
present m large amounts, casts, both hyahne and granular, 
cellular elements arc absent 


PSP test First hour = 0 

Second hour = 45 per cent 

Total, 45 per cent 

We have here before us a case of a young woman suffering 
from an ohguna, severe albummuna, and general anasarca 
Though not defimtely estabhshed, the development of the trouble 
seems to be in some w'ay assoaated with tlie tcrmmation of 
pregnancy, which m all respects appeared to be normal The 
first symptoms of which the patient became aw’arc were the 
edema and ohguna On c\ammation she presents definite 
evidence of botli 

At the outset the patient was put on the older accepted 
tlicrapcutic rfigune, namely, the Karcll and salt-free diets, 
and the employment of vanous diuretics, without any effect 
upon her condition after five w'ceks of this treatment In 
the last week of this regime the average daily unnaiy output 
amounted to 390 c c The blood examination made at this time 
(March 2, 1918) showed the folloivmg 


Non-protcin nitrogen 
Urea 

Total protein 

Globulin 

Cholesterol 


54 8 nigms per 100 c.c 
21 0 •> 

4 38 gms 

3 2 gms , or 74 5 per cent 
840 0 mgms per 100 c c 
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Compared to the degree of ohgpria, the low concentration of 
the non-protem mtrogen m the blood is accounted for by the large 
distribution of these substances in the edematous tissues, as 
previously explamed The blood doM, however, diow a dimmu- 
tion m the protem constituents, with a preponderance of globu-^ 
hns and an mcrease m the hpoids The latter two findin gs in 
the blood deserve particular attention because of their twofold 
importance, the fcst relates to their r 61 e in the pathogenesis 
of the edema,'and the second has a speaal bearmg on the thera- 
peutic measures for which they serve as an indication The 
retention of salt and with it of water in this type of nephntis 
(and their ultimate deposition in the tissues) has been ascnbed 
to defective function on the part of the kidneys to eliminate these 
substances This view was first propounded by Widal and 
IS still firmly adhered to, and it has been claimed m conse- 
quence that the edema m such cases can be reduced by the 
dose adherence to a salt-free diet, with the hmitation of the in- 
take of fluid But reduction of the edema by the adoption of a 
salt-free diet, as already stated, has not been successful 

When an edematous case of chrome nephntis is first put to 
bed an mcreased flow of urme often may result from the rest 
given to the heart and the amehoration of the general arculatory 
conditions, but m the majonty of cases the edema persists, 
however stnedy the diet be enforced Equally disappoin ting 
usually are the attempts to reduce edema by the use of diuretics 
The cxpenence of the above case supports this statement 
Indeed, m cases of dropsy of the type desenbed the use of diuretics 
IS contramdicated unless arculatory disturbances are present, 
when diuretics of the digitalis and caSem group may be of 
some use, but m the absence of such disturbances thar employ- 
ment is worse than futile because they tend rather to lower the 
renal function To reiterate, the apphcation of the salt-free 
diet and the use of vanous diuretics (as the accompanying pro- 
tocol shows) have been without any effect on the edema, al- 
bummuna, or the general condition of this patient 
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Treatment* 

1918 


Jan 

31 

IvarcII diet 


900 c c dull 

Feb 

2 

Karcll diet 


1000 

<1 II 

II 

6 

Salt-free diet 




II 

6 

Infusion of digitalis 




II 

9 

Theoan 




II 

11 

ABC mixture 




II 

15 

Oil of juniper 




II 

18 

Infusion of apocynum 




II 

20 

Citrate of caffein 




Result 








Fluid in- 

Urine out- 

Weight 

Dste 



tuFe C.C 

put ec 

pounds 

Feb 

1 


1200 

475+ 


II 

2 


1440 

650+ 


II 

3 


1000 

600+ 

208 

II 

4 


1000 

650+ 


II 

5 


1000 

800 

203} 

II 

6 


1000 

775+ 

205 

II 

7 


1000 

300+ 

204} 

II 

8 


1000 

650 

203} 

II 

9 


1000 

750+ 

203} 

II 

10 


1000 

550+ 

201} 

II 

11 


1000 

600 

202 

II 

12 


1000 

850+ 

203 

II 

13 


1000 

600 

202} 

II 

14 


1000 

700 

203 

II 

15 


1000 

550 

203} 

II 

16 


120 

300+ 

204} 

II 

17 


120 

600 


II 

18 


120 

500+ 

203} 

II 

19 


210 

250+ 

2041 

II 

20 


330 

600+ 

202 

II 

21 


270 

510 

201} 

II 

22 


270 

375+ 

200} 

II 

23 


270 

565 

199} 

II 

24 


270 

575 

199} 

II 

25 


270 

400+ 

199} 

II 

26 


270 

310+ 

199} 

II 

27 


270 

450+ 

199} 

II 

28 


270 

495+ 


Mar 

1 


270 

295+ 

197} 

II 

2 


270 

175+ 

197} 

II 

3 


270 

250+ 

196} 


The result Mas not surpnsing, and bore out tlic Uiat the 
salt retention theory' of the causation of edema m this Ijtjc of 
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renal disease is undoubtedly fallaaous This case gives striking 
proof that successful cure of the edema and ultimate recovery is 
more likely to follow the procedure based upon the view that the 
edema m chrome nephrosis is due to extrarenal causes, chief of 
which IS the alteration m the blood diemistr3>- referred to above 
(See page 147 ) Briefly stated, the cause of edema m this ^e 
of nephritis (Epstem) is the decreased osmotic pressure of the 
blood resulting from the diminu tion of the protem content of the 
blood-serum, a condition directly due to the steady loss of large 
quantities of albuimn in the urme The altered condition of the 
blood-serum (and the consequent reduced osmotic pressure) fa- 
\ ors the absorption and retention of flmd by the tissues Hence 
the great edema and ohguna 

The mcreased hpoid content m the blood which occurs m 
chrome nephrosis, andis also present in our case, mdicates a state 
of unpaired nutrition, and constitutes an additional disturbmg 
factor m the physicochetmcal state of the blood The mdications 

for the treatment of such cases rest in the facts mentioned, and 
therefore are first to mcrease the protem content of the blood, 
and thus restore its osmotic power, second, to remove the excessive 
hpoids To effect this a diet is necessary which is rich m proteins 
and poor m fats Starchy foods are hniited m order to promote the 
maximum assimilation of proteins and to lessen the production and 
retention of water Fat is linuted to lessen the amount of lipoids 
The effect of such a procedure becomes readilj’’ ob\aous upon ex- 
ammation of the data presented m the protocol of our case 
On March 4th the patient w as put on a diet consisting of the 
followmg 


Water 

Milk (skimmed) 

Coffee 

Broth 

Egg white 

Cracker 

Matzoths 

Veal chop 

Chicken 

5 per cent i-egctables 
10 per cent wgetables 
Orange 


240 C.C 
360 “ 

180 
220 “ 

8 

1 

1 

1 

2 ounces 
250 gms 
100 “ 

1 
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All medication n as stopped \^ntllm three days after mstitution 
of this diet diuresis set in, with consequent progressive reduction 
of the dropsy At the end of three weeks the patient’s edema 
had subsided completely The blood showed progressive im- 


provement in its composition m respect to proteins and hpoids 


BLOOD 


March 2d 

Incoagulable nitrogen 

54 8 mgms per 

100 cc 

Urea nitrogen 

210 " 

II 

Total protein 

4 38 gms 


Globulin 

3 2 gms , or 74 5 per cent 

Cholesterol 

0 840 per cent 


March 23d 

Incoagulable nitrogen 

60 5 mgms per 100 c c 

Urea nitrogen 

14 0 " 

II 

Cholesterol 

0 424 per cent 


March 31st 

Incoagulable nitrogen 

52 5 mgms per 

100 c c 

Unc acid 

18 '• 

II 

Crcatinin 

14 '• 

II 

Cholestenn 

0 675 per cent 


Total protein 

5 2 gms 


Apnl 4th 

Incoagulable nitrogen 

66 3 mgms per 

100 cc 

Cholesterol 

0 545 per cent 


Total protein 

6 0 gms 


Date 

URINE 

Fluid ID Urine out 

Weight, 

lake C.C put cc 

pounds 

Mar 4 

420 300+ 

198i 

" S 

1430 200+ 

199 

“ 6 

1200 450 

200} 

.< 1 

1450 350+ 

201 

" 8 

1080 850 


.. 9 

1200 1250 

201 

'• 10 

1000 1630 

200} 

'■ 11 

1000 1675 

198} 

" 12 

1000 1375 


*■ 13 

1000 1285 

196} 

.1 14 

1000 1525 

196} 

“ IS 

1000 1305 

194} 
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Sate. 

rimd 10- 

tal:c,c£. 

TJnse out- 
pat, cc. 

Waght, 

pounds. 

Mar 16 

1000 

2300 

192 

*' 17 

1000 

1750 


“ 18 

1000 

2025 

182 

“ 19 

1000 

2000 

182} 

" 20 

1000 

2500 

179 

H 21 

1000 

1900 

176} 

“ 22 

1000 

2750 

172} 

“ 23 

1000 

1700 

168} 

" 24 

1000 

2800 

163} 

“ 25 

1000 

2850 

159} 

“ 26 

1000 

2950 

154} 

“ 27 

1000 

3300 

ISO 

" 28 

1000 

2200 

145} 

•' 29 

1000 

2100 

142} 

■■ 30 

1000 

2300 


■■ 31 

1000 

1650 

136} 

April 1 

1000 

2200 

134 

" 2 

840 

2200 

133} 

" 3 

1000 

250-(* Oost) 132} 

4 

1000 

700 

131 

“ S 

1000 

1200 

131 

“ 6 

1500 

1200 

131} 

“ 7 

1500 

1200 

131} 

•' 8 

1500 

1250 

131} 

“ 9 

1500 

1800 

131} 

" 10 

1500 

2000 

131 

■■ 11 

1500 

2150 

129} 

“ 12 

1500 

1000 

129 

" 13 

1500 

1350 

127} 

■■ 14 

1500 

1250 

127} 

'■ IS 

1500 

900 

128 

" 16 

1080 

1000 

128 

.. j- 

1200 

1100 

128} 

“ 18 

1500 

1005 

129 

“ 19 

1208 

675 

129 

" 20 

1200 

1100 

129} 

.. 21 

1350 

1000 



Althougli the albummuna persisted, the diet was continued, with 
a gradual increase in the amount of protem allowed, and also 
m the total food ration On June 16th, some months later, the 
disappearance of albumin was noted and has remamed absent 
ever since— a penod of nearly two j ears Now the 
of unne and its general composition is normal So, too, is the 
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blood (Protem 6 5 gm per 100 cc., cholesterol 180 mgm 
per 100 c c ) 

It is of interest to note that the menses have also returned 
(May 17, 1918), although lactation was stopped many montlis 
before 

/ 

\^Tiereas the admmistration of a diet such as that given 
this case undoubtedly helps to restore the conditions m the blood, 
its effect upon the ultimate recoveiy’^ from the renal affection 
cannot be determmed with certamty In the pure forms of 
chrome nephrosis the ultimate result of the treatment is usually 
complete recovery, but if any extraneous factors east whidi may 
have a bearing upon the prolongation of the disease itself (r e , 
the albummuna) these must be removed The nature of tlicse 
extraneous factors may vary In this particular case every 
vestige of the process of reproduction had to be removed because 
of the fact that the disease developed m the course of a pregnancy 
For this reason the mterruption of lactation may have had a 
beanng on the ultimate recovery of the patient That this may 
be so IS bom out by the fact that the return of the menses vas 
follow ed shortly by a cessation of the albummuna It may be of 
interest also to add here that the progressive loss of hair, first 
noted with the onset of the disease, stopped wnth the disappear- 
ance of the albummuna, and the growth of hair returned 

The measures employed m the case just given, how ever, may 
be madequate m imusually severe cases where emergency may 
require more drastic means to attain a successful result TIus 
may take the form of blood transfusions The object of this 
procedure is the same as that of the slower methods of feedmg, 
namely, the restoration of the blood to a normal condition 
It was stated before that with the general advance of the 
disease symptoms may develop which sunulate so-called “ure- 
mia,” such as vomitmg and coma, and, as previouslj- explamcd, 
these symptoms are not due to the retention of toxic substances, 
but are the result of edema of the nervous sjstem As the 
reduction of the edema may be impcrati\ e, *:ome relief may be 
obtained by tappmg of the extremities, or paracentesis of the 
serous ca\ ities, or c\ en of the spmal canal, but, as a rule, this is 
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slight and of short duration As long as the condition of the 
blood remains senously altered the edema of vanous parts of the 
body will persist and maease The advent of coma may inter- 
fere entirely ivith the necessarj' feedmg of the case, in such 
^nctnTirps txansfusion of the blood must be resorted to The 
followmg case ser\'K ais am example of such a procedure and its 
effect upon the rlmiral course of the disease This case is of 
unusual mterest both in pomt of devdopment aind ultimate 
result. It mil be given m detail 

Advanced Case.— J J , a native of Holland, tvrenty-three 
years of age, salesman, was admitted to Mt Sinai Hospital 
(semce of Dr Brill) on November 10, 1915, suffermg from swell- 
ing of the legs 

Family History — ^Mother died of cancer of the hver, no 
other diseases recorded 

Personal History — ^Smokes moderatdy, does not dnnk 
One attack of gonorrhea four years ago Demes s^'phihs 

Past History — ^Patient has had no illnesses whatever except 
measles m childhood Suffers frequently from coryza 

Present Illness — Two weeks prior to admission patient 
noticed a snelhng of the perns, which disappeared m twenty- 
four hours At that tune he had a sore throat His legs were 
not su ollen One week later the patient began to fed tired and 
and the legs became su ollen The suelhng mcreased up to the 
present and the swelling of the penis returned Patient beheves 
that he is urinatmg less than heretofore Hat; no nyctuna 
No headaches Eyesight is good Bowels are regular 

Upon e.\ammation the patient appears pasty and anemic, with 
edema of the back and lower extremities Most of the super- 
fiaal lymph-nodes are somewhat enlarged The eyes are nega- 
te e, but there is edema of the conjunctivas and puffiness of the 
<yehds The mouth shows canes of the teeth The tongue is 
coated The tonsils are not enlarged There is an alveolar 
abscess on the antenor portion of the hard palate from which a 
thick green pus e.xudes (Culture of pus reveals anhemolytic 
streptococcus ) Chest exammation shows signs of flmd m both 
pleural cambes, but the lungs appear to be sound The heart is 

\OL. 4 — IX 
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normal m size Cardiac impulse is not seen or felt Action is 
regular and slow Sounds arc dear and there arc no murmurs 
The second aortic is not accentuated Pulses are equal and 
regular Blood-pressure is 110 mm S 5 ’stolic and 80 mm di- 
astohe There is no thickening of tlic artenes The abdomen 
is enlarged Shght sluftmg dulness in both flanks inth fluid 
wave IS present Spleen and hver arc not palpable, although tlic 
area of dulness over tlie latter is somewhat enlarged Gemtaba 
are negative The back and extremities are very mudi swollen 
Reflexes are normal 

The quantity of unne voided m twenty-four hours is about 
800 c c Speafic gravity of smgle specunens vanes from 1009 
to 1024 Both hyaline and granular casts are present 

PSP test shows the following result 

Color appeared in sixteen minutes 

First hour 60c.c unne with 23 per eent PSP. 

Second hour 300 c c urine wnth 3 per cent PSP 

Total 26 per cent 

We have here a case in which the patient complains of but 
one deflmte symptom, namely, edema The unnary examination 
gives evidence of marked renal involvement with deaded im- 
pairment of function The relativdy acute onset of the edema, 
coupled with the objective unnary findmgs, occurring shortly 
after an alleged attack of sore throat, w'ould lead one to conclude 
that the case is one of acute diffuse nephntis Altliough the 
history of fe\'er is lacking and the unne is free from blood de- 
ments, it IS nevertheless difficult to draw' any otlier conclusion 
Whether the dental infection noted in the physical examination 
had any beanng on the production of the disease in question it 
IS impossible to state It is of interest to observe here tliat 
after a brief rest in bed, and w’lthout any special therapeutic 
measures, the unnarj' output increased and the edema subsided 
completely The patient left the hospital four weeks later, 
December 6, 1915, very much improved, but witli a persistent 
albuminuna, only to return again after an absence of tw o w ecks 
(December 20, 1915) with a recurrence of tlic edema 
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The physical examination, at this time was practically the 
same as on the first admission Blood-pressure was 124 mm 
systohc and 86 mm diastohc 

PSP test Color appeared m thirty minutes 
First hour 45 c c unne 24 per cent PSP 

Second hour 30 cc unne 18 per cent PSP 

Total 42 per cent 

Although the function of the kidneys as measured by the 
phenolsulphonephthalem test at this pomt was better than at 
the time of first admission, the patient seemed to grow steadily 
worse Notwithstandmg the restncbon of flmd and salt (Kaxell 
diet for eleven days) the weight rose, the edema mcreased, and 
the patient began to complam of nausea 

The administration of diuretics and pitmtrm hypodermically, 
as well as sweats and colon irrigations, also proved to be un- 
avaihng The exaction of phenolsulphonephthalem dropped to 
26 per cent m two hours (January 7, 1916) The ohguna m- 
aeased (daily output of urine 350 to 400 c c ) The blood showed 
the foUowmg 

Gm» ptr 100_c.& of ternm 

Cell nital Ineoag Globabn. Chlond CboIestaoL Globnlin m 

vobuat, proton nitnsen, proteu, 

percent percenL 

20 3 958 0 084 2 594 0 404 1 150 660 

Owing to the condition of the blood a phlebotomy was per- 
formed on January 18, 1916 Five hundred c c of blood wae 
removed and a transfusion of 700 c c of blood from a healthy 
donor w as given This was followed by an maease m the exac- 
tion of unne which lasted only two days A second phlebotomy 
and transfusion were performed one week later (January 26, 
1916), with a similar result Flmds and salts were still restricted 
The general condition grew steadily worse 

On February 1, 1916 thephenol^phonephthalem ehmmation 
was only 18 S per cent m two hours The blood-pressure rose 
to 155 mm systohc and 120 mm diastohc From this time on 
for the next ten days the patient’s condition grew rapidly worse, 
showing defimte signs of so-called uremia 
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On the 9th of February, 1916 the following obser\’ation is 
noted The patient is unconsaous, breathing is deep and ster- 
torous The chemosis of the conjunctivie is more marked than 
it has been A phlebotomy was performed and 220 c c of blood 
were removed A few mmutes thereafter the patient had a severe 
generalized convulsion, at first tome, then dome The left side 
seemed to be mvolved more than the nght The convulsion 
lasted tw'o mmutes, leavmg the patient still imconsaous, with 
small, rapid pulse, slow lateral conjugate movements of the eje- 
balls, and occasional nystagmus The respirations w'ere slow , but 
not labored Blood-pressure was 145 and 100 nun The pa- 
tient remained imconsaous for seven hours Upon return to 
consaousness the patient was put on a high protem diet, and 
three days later another phlebotomy was done, followed by a 
transfusion of 500 c c of blood At this pomt the blood-pressure 
rose to a higher level than at any previous tunc, 180 mm systohe 
and 146 mm diastohc The unnary excretion, however, became 
mcreased, 800 to 1000 cc daily Howxver, the edema and 
chcmosis persisted and the patient complamed of hcadadies 
On Februaiy' 25th a paracentesis abdommis was performed and 
4000 c c of flmd removed Up to the time of the institution of 
the high protem diet all the usual measures heretofore m vogue 
W'ere employed 

Since the mstitution of the high protem diet tlic patient passed 
noticeably larger quantities of unne, which mcreased pro- 
gressivdy On March 29th the phenolsulphoncphthalem excre- 
tion test rose to 44 per cent The blood-pressure dropped to 
155 and 110 mm The edema began to subside 

Apnl S Blood-prcssurc, 135/100 

•' 9 Onlj slight prctibml edema present 

" 24 Blood-pressure, 1 18/100 

May 2 PSP test 67 per cent in two hours 

" 9 All edema subsided Patient, to all intents and pur- 

poses, normal Albuminuna persists Blood- 
pressure, 120 

The followmg is a bncf synopsis of the urinarj findings at 
different stages of the disease 
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URINALYSIS 
Dec 21, 1915 to Jan 30, 1916 
Anib«, acid Sp gravity, 1026-1042. 

Albumin and sobd 

Microscopic Many hyalme and granular casts. 

FewW B C 

Feb 3d to Mar 9, 1916 

Straw color, cloudy, acid Sp gravity, 1028-1040 
Albumm ++, Microscopic Many hyalme and granular casts. 

Few W B C and R. B C 

Mar 10 to 27, 1916 

Straw color, doudy, acid Sp gravity, 1036-1012 
Albumm ++, Microscopic Hyalme and granular casts. 

W B C. and epith 

Far more st riking , of course, than the above synopsis of the 
utmaly^ are the actual quantitative estimations of the unne 
made from day to day, just before and after the institution of the 
treatment mth the high protem diet 


EFFECT OF TREATMENT ON THE URINARY EXCRETION 


mte,19J6. 

Qiunbtr, 

UnnuymtRK 

CUonds, 

Total proteui. 

Glolmlin, 

Mar 


be. 

S 60 | grains. 

Enms. 

giams. 

Ecaaa. 

1 

425 

4.455 


17 73 

3 68 

II 

9 

660 





II 

10 

590 

8 425 

2178 



II 

12 

540 

8 425 


584 


II 

13 

535 

45)3 




II 

16 

1050 

5984 




II 

17 

1250 

9 094 


9 94 

4.78 

II 

18 

1500 

7 686 

9 585 

14 4 

414 

II 

19 

1340 

6 415 

15 983 

14 8 

415 

11 

20 

2450 

9 947 

35 485 

201 

5 95 

II 

21 

1680 

5 738 

21 200 

140 

506 

41 

22 

2260 





II 

23 

2000 

4 200 


39 2 

6 65 

II 

24 

2300 

5 345 

27434 

412 

5 88 

■ 1 

25 

2100 

4 645 

24154 

35 6 

4 48 

II 

26 

1900 

4 096 

23 474 

39 9 

3 34 

II 

27 

1420 


18 349 


II 

28 

2500 

9 100 

29 820 

131 


II 

29 

2500 

8 400 

27 060 

92 

3 06 

II 

30 

2760 

9 660 

27 826 

48 

2 93 

II 

31 

3000 

9 494 


12 6 

5 77 

Apnl 1 

2600 


27 690 


II 

2 

2500 


22 010 
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In the earher figures we observe some of the charactensbcs 
of the condition, namely, the ohguna and the reduced elimination 
of chlonds On the other hand, the amount of protem eluninated 
by the kidney each day is fairly high 

The blood, too, shows the changes which were prcwously 
noted as bemg distmctive of the condition, namely, dimmished 
content m the serum protem ivith a preponderance of the globulin 
fraction and an mcrease in the hpoids 

In discussmg therationaleof the treatment of chrome nephrosis 
it was stated that the object of transfusions and the high protem 
diet is to restore normal conditions m the composition of the 
blood The following tables show the effect of measures em- 
ployed upon the composition of the blood 


EFFECT OF PHLEBOTOMY AND TRANSFUSION ON THE COMPO- 
SITION OF BLOOD 

Per 100 ex. of senim 


Cdl 

Total 

Ifieoasulable 

Globnlio, 

CUorld, 

Choleateiol,' 

Globulin 

volmne. 

protem. 

utroseoj 

grama 

gninr 

grams. 

percent 

percent. 

Srasu. 

grams. 





20 

3 958 

0084 

2 594 

0 404 

1 150 

660 

27 

4 594 

0119 

3 360 

0404 

0 810 

730 

33 

5 275 

0108 

2 887 

0 404 

0 765 

54 0 


EFFECT OF TREATMENT ON CHOLESTEROL CONTENT OF 
BLOOD-SERUM 


Date 19ie 

Cboleaterol 

Grams per 100 ex. 

Remarks. 

Jan 20 

0 625 


'■ 26 

0 665 

Transfusion Jan 29, 700 c c blood 

Feb 14 


Transfusion 500 c c blood 

'■ 15 

0 307 


.. 22 
“ 24 

0 610 

Transfusion 500 c c blood 

“ 26 

0 532 


Mar 3 

0 625 


*■ 20 

0 470 


April 7 

0465 


June 16 

0 320 


Oct 1 

0 206 



The table of the urmary composition whidi preceded showed 
the influence of the restoration of the blood upon the renal secre- 
tion It IS to be noted in the blood analyses that the non- 
protem mtrogen m the blood nscs as the case impro\es It has 
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been recently observed by DeWessdow and Madeod that the 
increase in the urea content of the blood following the hi^ 
protdn feedmg is the cause of the improved renal function, i e , 
the increased diuresis The reduction of edema by means of 
increased diuresis must occur via the blood That the observed 
increase in the urea content is responable for the diuresis is un- 
doubtedly a mianterpretation of the facts It is more hkdy 
that the increased concentration of the urea is the result of a tem- 
porary accumulation of this substance m the blood caused by 
the passage of the edema fluid from the tissues to the kidnqrs 
The advantage gamed by means of the treatment described, 
which aims to replace the loss of protem from the blood which 
results from the albummuiia, and the improvement in nutrition 
which follows transfusion and high protdn feedmg, is further 
illustrated by the progressive fall in the hpoid content of the 
blood This factor serves as the most useful gmde m the treat- 
ment, mdicatmg perseverance in die use of the high protdn diet 
so long as the hpoiderma persists 

It is of interest to note here that the ultimate result obtamed 
in the above case, which is one of the severest encountered, was 
enbrdy successful Not only did the edema dear up completdy 
and permanently, but every trace of the origmal renal disturbance 
disappeared as well after dx months of treatment In 1918 the 
patient was drafted mto the army and shortly after discharge was 
accepted by a life insurance company as a desirable pohcy holder 
Chrome Nephrosis m Association with Myxedema — Up to 
this pomt we have concerned oursdves with what was termed 
“chronic nephrosis” m its pure form Attention was called to the 
fact that this disease most often devdops insidiously and with- 
out any apparent cause From the general character of the 
changes that occur m the blood, the reqionse of these cases to a 
speaal form of diet, as well as the assoaation of certam other 
phenomena, make it appear that some of the cases at least rqire- 
sent a condition which is not purdy renal in n ngin Tw other 
words, the problem which confronts us m some of the cases is not 
one of nephritis, but of a chsease which has as its source a meta- 
bohe disturbance 
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In discussing the etiolog}' of chrome nephrosis it was pointed 
out that m women the condition is often assoaated with preg- 
nancy Attention is also called to tlie necessity of ehminating 
even possible traces of the process of reproduction (such as 
lactation) m order to attam a completely successful result in 
treatment Although the view is generally held, and perhaps 
correctly, that the renal disturbance which frequently devdops 
m the course or after a pregnancy is the result of a speaal 
mtoxicabon, there is neverthdess room for tlie behef that it is a 
result of a dysfunction of one or more of the endocrine glands 
Considerable evidence can be adduced m support of such a view 
But whether this be so or not m pregnancy, cases exist in which 
the nephrosis is undoubtedly assoaated with disturbance m 
function of a specific endocrine gland, for example, tlie thyroid 
We find m such cases not only the charactensbc feature of a 
chrome nephrosis, but also the existence of a certam degree of 
myxedema Such cases behave m all respects like the pure 
forms of nephrosis, but ultimate cure is not attamed until the 
use of th 3 TOid is msbtuted 

The following case serves as an example S L, female, 
tw'enty-two years of age, came under my observabon m February, 
1918, complaimng cduefly of disabihty caused by extensive swell- 
lin g of the lower exbemibes Prior to tlus time the patient had 
been m a number of hospitals and under the care of several 
physicians for the same complamt 

It IS w'orthy of note that in adchbon to the edema of the 
lower exbemibes the pabent relates that she has been growing 
progressively more corpulent Coupled with the findings which 
pomt defimtely to the existence of a chrome nephrosis, we ob- 
serve m the physical exammabon a condibon wluch resembles 
closely that of myxedema 

The exents which folloxxed the insbtubon of correct therapy 
rex'caled bxo important phases of the condibon presented First, 
the disappearance of the true (watery) edema, following the high 
protem diet, and the reduebon of the mj^edema and tlie total 
ccssabon of the albummuna, folloxxing the use of thjTOid exbact 
In the spnng of 1919 (six months later) the albumin was no longer 
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present, and the unne was normal m all other respects and^has 
remained so ever smce The patient has enjoyed perfect health 
since that tune 

The r6le of the endocrine glands m the pathogenesis of chrome 
nephrosis cannot be defined with any degree of certamty at 
present The association of hiTpothyroidism and myxedma 
has been encountered by mem several instances, but symptoms 
pombng to other disturbances of a similar character are not 
uncommon For example, profuse loss of hair, exophthalmos, 
enlargement of the thyroid, and pigmentation of the skm axe 
encountered with considerable frequency Premature meno- 
pause IS also not unusual Such enses generally show a tendency 
to hypertenrion This constitutes a compheabon which often 
interferes with the proper differentiation of the type of renal 
disease under observation It must be remembered that the 
cessation of the menses is usually accompamed by the elevation 
of the blood-pressure imder ordmaiy conditions, hence the 
hypertension need not necessarily be the result of the renal 
condition in such cases 

CHRONIC DIFFUSE NEPHRITIS 

The absence of a high blood-pressure is characteristic of 
chrome nephrosis, and is one of the chief chmeal features by which 
type of renal disease is differentiated from that of chrome diffuse 
nephntis Etiologically and pathologically the latter differs 
stnkmglj' from chrome nephrosis 

This is a true inflammatory process affechmg the glomerulo- 
tubular structures, and always rqiresents the end-stage of an 
acnite glomerulonephritis As such, the history of one or more 
attacks of kidney trouble of an acute type antedates the develop- 
ment of a chrome diffuse nephntis 

In the acnite form diffuse nephntis is a hemorrhagic inflam- 
mation of the kidnqr, which commonly follows scarlet fever, or 
acute streptococcus angma, although it may occur unassoaated 
■enth any such defimte etiologic factor In this condition both 
the glomeruh and tubules are damaged The cells limng Bow- 
man’s capsule as well as the endothehum of the glomerular 
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capiUancs become swollen and proliferate actively In the 
Bonman capsule these cells may form a crescenbc layer filling 
the whole of the capsular space In the glomerular loops the 
swelhng of the cell tends to obhtcrate the lumen of the capil- 
laries, so that the loops appear microscopically as bloodless 
This latter phenomenon is responsible in large measure for the 
ohguna (or anuna) which occurs in severe cases 

When at the height of the disease degeneration of the swollen 
and prohferated cells of the glomeruh takes place, some of the 
loops rupture and thereby give rise to the hematuria which is one 
of the most characteristic symptoms of the disease The process 
IS usually vdde-spread, every glomerulus being more or less 
damaged, and every loop m each glomerulus showmg the effect 
of the disease A fen cases have recently been reported by Vol- 
hard and Fahr, however, m which the disease was limited to 
fod scattered through the kidneys 

When the disease proceeds to chromcity, as a rule, every 
glomerulus shows the results of previous damage m a pccuhar 
hyahne thickenmg of the walls of the capillary loops Some of 
the loops are adherent to the panetal n all of Bon man's capsule or, 
when the damage has been e^ccially severe, the adherent loops 
may be completely replaced by hyahne connective tissue The 
convoluted tubules all show varying degrees of degcnerati\c 
change due probably m large part to an unpaired arculation, as 
most of the blood which nourishes must first pass through the 
damaged glomeruli This impaired nutrition also probably 
renders the tubules even more suscepbblc to toxic influences 
than normally Comcidcnt with the parenchymal degeneration 
the mterstitial connective tissue undergoes a more or less diffuse 
increase 

Where the pathologic condition has existed for some time 
and has been assoaated ivith secondary artenal hypertension, 
the renal artery and its branches may show the usual secondary 
arteriosclerotic changes 

The entire process is, therefore, a diffuse change glomeruh, 
tubules, mterstibal connective tissue, and blood-vessels bemg 
all more or less involved This type of kidney develops almost 
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regularly m individuals who during hie have had the dirucal 
picture called “chronic parenchymatous nqihntis with hydrops ” 
The pathology of this type of nephritis is given in detail be- 
cause it IS the form winch appears to be best understood from 
every standpoint. Combinations of any two types may occur 
in the same kidney One type of lesion may be ingrafted on 
another, and this is what often complicates the mteipretation 
not only of the rhnirai manifestations presented by a ^ven 
case but also that of the patholo^c findings 

Clinically, chronic diffuse nephritis presents a number of 
distmctive points The antecedent history of some infection 
with acute attacks of nephntis is an adjunct to the diagnosis 
The development of an advanced hypertension is also important. 
Ohguria and edema are common feature Eye changes also are 
common As in nephrosis, the albuminuria m these cases is 
rather intense Casts of vanous descriptions are present, as 
are also (usually) blood-cells Althou^ the ^ecific ^vity of 
the urme may in individual instances be fairly high, the rule is, 
however, that it is lower than m cases of chronic nqihrosis 
There is also a greater tendency to fisation of the spetnfic gravity 
in the urme Nocturia is also more common m this condition 
Edema is a secpiel to an ohguria, which, m turn, is the result of 
retention of water Coupled with this there is defiaent sodium 
chlond elimination But the retention of salt and water in this 
condition is of a somewhat different nature from that of chrome 
n^hroas, in that two distinct factors maj" operate m its causa- 
tion First, the changes in the kidnej’s may cause a reduced 
capaatj to diminate this substance Sec:ond, if the albummuiia 
IS mtense and of long duration, and if the food-supply in proteins 
is inadequate to cover the metabohe needs and the loss sustained 
by the albuminuria, the blood will ^ow secondary changes like 
those found in chronic nephroas, and thus wi}! add an extrarenal 
factor m the causation of salt and water retention 

The combination of these two factors accounts for the greater 
difficulty encountered in the management of these cases and in 
the alleviation of ^mptoms It was already stated that the 
albummuna in these cases is usually less intense tTian m the other 
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type of dropsical nephritis, and tlie unne is of lower speafic 
gravity Assoaated with this fact we find a greater tendency 
to the retention of other substances as well, particularly tlie 
products of nitrogenous metabohsm, and the blood may show 
marked degree of concentration in these substances Whether 
in consequence of this fact or not, these cases show a greater 
tendency to the development of defimtely uremic symptoms, 
which often termmatc the case 

The following 2 cases arc given as being illustrations of the 
different mode of onset and development, showmg also differences 
in the chnical findings 

Case I. — G T , female, age twenty-four, bom m the Umted 
States, came under observation suffering from headaches and 
generahzed anasarca A history of very frequent attacks of 
tonsillitis, with high fever, since childhood is given The present 
condition dates back four months, and followed directly after an 
acute attack of tonsilhbs 

The speaal features in this case are Blood-pressure is 140/100 
mm The phenolsulphonephthalein excretion is less than 10 
per cent in two hours The quantity of urme ranged between 
270 to 550 c c daily Albumm was present m very large amounts, 
also numerous casts and blood-cells The blood chemistry 
showed the following 


Non protein nitrogen 

47 8 mgms 

per 100 cc 

Urci nitrogen 

26 0 " 

II 

Unc acid 

1 8 " 

II 

Crcntinin 

1 7 " 

II 

Cholesterol 

788 0 " 

II 


In view’ of tlie findings in the blood (for the reasons given under 
the treatment of nephrosis) this patient was put on a high 
protein diet, with tlie consequent subsidence of the edema, 
and a blood cxammation made tw’o weeks later show’cd the fol- 
lowing. 


Non protein nitrogen 

52 9 rngnis 

per 100 c c 

Urea nitrogen 

21 0 ■■ 

II 

Unc acid 

2 0 *' 

II 

Crcatinin 

1 7 " 

II 

Cholesterol 

580 0 *■ 

II 
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It IS of interest in this case to note the reduction of the diolesterol 
content, •which apparently goes, hand m hand "with the general 
improvement of ■lie case The urmary output became increased, 
but the diemical and miaoscopic findmgs remained unchanged 
Case n.— S G , female, age twenty-four, Russian, came under 
observation suffermg from headaches, dizzmess, dyspnea and car- 
diac palpitation, and generalized edema The condition dated 
back ten vreeks and followed a severe cold A history of repeated 
attacks of sore throat is also present At the tune of the onset 
of renal trouble the patient was three months pregnant. The 
development of the renal trouble, according to the patient’s 
account, necessitated abortion Aggravation instead of better- 
ment followed the abortion 

The chief chemical findmgs of mterest in the case are agam 
the mcrease m blood-pressure, 145/100 rtun , with signs of cardiac 
hypertrophy The urine examination ^owed findings similar 
to those of the precedmg case There is a generalized edema 
and ohguria The patient is markedly aneimc, the hemoglobin 
bemg 55 per cent ‘The phenolsulphonephthalmn dimination 
amounted to 15 per cent m two hours The blood-examination 
showed the foUowmg 

Non protein nitrogen 110 0 mgms per 100 c-c. 

Urea nitrogen 40 6 “ " 

Cholesterol 434 0 “ “ 

Although the blood shows a high cholesterol (as obsen'ed in cases 
of chrome nephrosis), the stnkmg feature is the value obtained 
for the non-protem and urea mtrogen 

Notwithstandmg various therapeutic measures, the patient’s 
° j progressivdy worse, and another examination of 
e ood made three months later gave the follo'wing striking 


Non protein nitrogen 
Urea nitrogen 
Cholesterol 
Unc aod 
Creatinin 


114 0 mgins per 100 c.c. 
60 2 •• *' 

107 5 •• " 

2 5" 

21 " 
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The full extent of the nitrogen retention that can occur in 
cases of nephnbs inth hydrops, winch is not exactly represented 
in the blood, is shown by an analysis of the edema i]uid made 
almost simultaneously with the last exammation of tlie blood 
Composition of the edema fluid from the legs 


Non-protcin nitrogen 

1221 

tngms 

per 100 c c. 

Urea nitrogen 

84 0 

41 

• 1 

Unc aad 

35 

II 

II 

Creatmin 

45 

II 

II 


The sigmficance of the distnbution of these substances in relabon 
to the composition of the blood has already been discussed 
The treatment of chrome diffuse nephritis must take cogni- 
zance of the factors mvolved m the condibon Because of the 
pathologic clianges m the kidneys defiaent renal funebon plays a 
greater rdle m this condibon than m nephrosis Failure on tlic 
part of the kidneys to eliminate waste products may result m 
toxic symptoms The problem which such cases present is 
threefold first, to promote the excretory funebon of the kidney, 
second, to lessen the accumulabon m the blood of toxic sub- 
stances, and third, to improve the condibon of the blood if 
changes affeebng the protein and lipoid constituents arc present 
It stands to reason that if any direct and determinable ebologic 
factor IS present it must be eradicated in order to make efforts 
m treatment cffecbve In the absence of any very marked 
accumulabon of mtrogenous waste products in the blood (if an 
mtense albummuna is present) the lugh protein diet may be used 
inth advantage If, however, the blood shows definite retenbon 
of these substances protems must be restricted llic diet should 
consist largely of carbohydrates until the excess of mtrogenous 
waste products in the blood is ehminated In tlicsc cases re- 
stnebon of clilonds and water is usually also necessary The 
quesbon of the fat which should be given witli the food must be 
judged by the Lpoid content m the blood 

Medicmal means, parbcularly the alkaline diuretics, arc oc- 
casionally of serxnce in these cases, but frequently all efforts arc 
unavailmg 
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Tumn;T> TYPE, CHRONIC NEPHROSIS WITH SUPERIMPOSED 
DIFFUSE NEPHRITIS 

It has been observed that the degenerative type of tubular 
nephntis (nephrosis) may occur botii in the acute and the chrome 
form The acute type is represented by the cases which result 
from certam toxins or mineral poisons These cases dther recover 
completdy or progress mto the difiuse or glomerulotubular type, 
but nei^er go into chromaty as such The reason for this 
pecuhanty is not dear Althou^ pathologfcally dmilar, the 
acute and diromc forms of tubukr nephntis must, after all, be 
of a different nature In the actue form the changes of the 
kidneys are the exprestion of a direct toxic effect of certain agents 
which reach the kidney for elimination In the chronic form 
the toxic agent may be of a more subtle nature and the mjury 
more gradual in its devdopment. If one studio dosdy the 
nature and conduct of the pure forms of chrome nephroas, 
one inentably gams the impression that it is not the moipholo^c 
change m the kidneys nor then functional disturbance whidi 
constitutes the disease itsdf , but rather, that a disorder, possibly 
of a metabohe character, is at the root of the trouble, and it is 
for this reason that an acute nephrosis never proceeds into the 
dironic form, because the latter is really a disease of totally 
different nature. Chronic nephroas, at least in many instances, 
must be a constitutional or metabolic disease 

The posabihty, of course, always essts in a case of chrome 
nephroas for direct damage to the kidneys from extraneous or 
secondary causes, with the consequent devdopment of inflam- 
matory changes in the entire kidn^' parenchyma In other 
words, a diffuse nephntis of an acute or chronic form may be 
engrafted on the degenerative tubular type of renal affection 
The converse is also posable 

Thus the assodation of the two forms of nephntis ran occur 
and m practice is frequentl}' encountered It has been stated 
before that the chrome diffuse nephritis has many pomts of 
similanty with chrome nephroas, and it may sometimes be next 
to imposable to state defimtdy that the two conditions are 
associated, unless m the course of dimcal observation one sees 
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one tj*pe of nephntis actuallj* become engrafted on the other 
Such a course is presented m the following case H B , a bo} 
of thirteen 3 ears, came under observation because of gcnerahzcd 
edema of fourteen weeks’ standing The trouble arose spon- 
taneousty, without any apparent cause, and was not preceded 
bj’’ any febnie or mfectious condition The earty history of tlie 
patient was irrelevant The physical exammabon showed the 
presence of several bad teeth and of somewhat enlarged tonsils 
In other respects the case presented only the evidences of the 
renal trouble There was no hj’pertension The unne, loaded 
with albumm, show ed casts, but no blood elements The phenol- 
sulphonephthalem excrebon was 27 per cent 

This pabent had been under treatment by vanous means 
throughout the fourteen weeks of his illness, but excepbng the 
initial improvement noted shortly after the onset of tlie trouble 
the condibon was tmehanged 

The blood-exammabon at this time gave the following values 


Non-protein nitrogen 

45 5 mgms 

per 100 c c 

Urea nitrogen 

14 0 '* 

II 

Unc aad 

2 2 '* 

• 1 

Creatinin 

1 1 “ 

II 

Cholesterol 

552 0 “ 

II 


On the prinaples set forth m the earlier part of the discussion 
the pabent was put on a high protem diet, with tlie result that 
the edema subsided, and he was very much improved in six 
weeks The albuminuna remained 

Three months later the pabent returned to the hospital 
because of recurrence of symptoms apparently the result of 
total disregard of dietary restnebons When imder observ’abon 
the second time the pabent developed an attack of acute tonsil- 
hbs, followed by a bronchopneumoma Durmg this ilbcss the 
edema remamed tmehanged, but blood elements appeared m 
the urine The blood exammabon gav'c the following result 


Non-protcin nitrogen 

78 5 mgms 

per 100 c c 

Urea nitrogen 

51 8 '■ 

II 

Unc aad 

18 •• 

<1 

Creatinin 

10 ■' 

II 

Cholesterol 

400 0 

II 
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It -Will be obsen-ed that at this stage the nitrogen retention m 
the blood was more marked, although the cholesterol content 
■was lower 

With tiie subadence of the febrile condition the patient 
relapsed mto the original state Treatment based on the findmgs 
was employed, now consisting of rich carbohydrate diet in order 
to lessen the mtrogen retention, then again of a high proton diet 
to overcome the edema, with resulting improvement m the 
general condition 

The blood examination made three months after the precedmg 
one gave* 


Non-protem nitrogen 

35 0 mgms per 100 c c 

Urea mtrogen 

140 “ 

Unc aad 

24 " 

Creabnin 

15" 

Cholesterol 

364 0 “ 


a result practically normal m all respects, excepting the choles- 
terol, wHch, however, is conaderably lower than it has been 
heretofore The albummuria still persists and blood elements 
are present from time to time The blood-pressure so far has 
ranged only between 120 and 130 mm 

The above case demonstrates the manner in which a condition 
■with all the manifestations of a chronic nqihrosis changes its 
d im c al course through the mtervention of an inflammatory 
process m the kidneys restdting from a defimte and discovered 
cause It developed pnmanly as a defimte case of chronic 
nephrosis with all its characteristics and yielded to the thera- 
peutic test (high protem diet) in the characteristic way Sub- 
sequently, through the occurrence of a tonsillar infection and 
pneumoma, a secondary process devdoped m the kidneys, which 
gave nse to other chmcal phenomena Therapeutic measures 
smtable for the first condition alone are no longer available 

DIABETIC EIDHEY 

The assoaation of albummuna with diabetes melhtus is 
not uncommon, particularly m mdimduals of middle age with 

\oi. 4 — xa 
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long-standing diabetes The albunununa encountered in these 
cases IS the expression now of a degenerative tubular form, at 
others of an inflammatory diffuse tj^ie of renal disease The 
blood changes may be representative of the one or the otlier type 
of nephntis The effect of prolonged sugar excretion and of 
ketonuna on the kidneys is fairly well known Pathologically 
the lesion may be of one or another variety. There is one 
particular distinctive feature of the kidneys of diabetics, and 
that is the deposition of glycogen in the tubular structures 
Chmcally, the cases may be like that of nephrosis or diffuse 
nephntis, with one stnkmg excepbon, namely, the absence of 
edema From the funcbonal standpomt the kidneys may be 
defiaent in their ehminabon of both chlonds and nitrogenous 
waste products, but water rctenbon does not occur unless 
cardiovascular compheabons anse The absence of edema m 
diabebcs suffenng also from “parenchymatous nephnbs” is a 
very remarkable phenomenon Increased diuresis, whicli usually 
accompames glycosuna, can havenotlung to do with this phenom- 
enon, because the same condibon prevails even when the pa- 
beuts are aglycosunc In all probabihty the hyperglycemia plaj s 
a greater part m this respect The hygroscopic acbon of sugar 
IS w’ell knoiNm, and this undoubtedly exerts a defimte influence on 
the exchange of water bebveen the blood and the bssues This 
phenomenon also adds proof in support of the view that the loss 
of an adequate osmobc pow'er of the blood can lead ultimately 
to retenbon of fluid by the tissues witli the consequent formabon 
of edema 

Hypertension is often present and may be the expression of 
the diabetes, the nephnbs, or adxancmg years That this 
hypertension is not abvays found to be of renal ongm, although 
the presence of nephnbs may be certam, is proved by the fact 
that control of the glycosuna is often accompamed by a fall^in 
the blood-pressure 
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SOME PHASES OF THE dRCOLATORY DISTURBANCES 
OF PREGNANCY: WITH AN ILLUSTRATIVE CASE 

Introdttctioji. — To the internist the medical aspects of pr^- 
nancy present a field in which m conjunction with the obstetridan 
much valuable dmical research may be done Among the mam- 
fold disturbances of pregnancj' which raise medical problems 
none is of more interest than those affecting the drculatory 
^tem Of this the foUovnng case is an excellent example 
Chief Complaint. — This patient is a woman of twenty, who 
entered the hospital January 22d, complaining of weakness 
and shortness of breath 

Family History — Her father died from diabetes at six^'-one 
Her mother had cerebral hemorrhage at thirty-nme Her grand- 
father died from Bnght’s disease 

Past History. — The patient has had measles, but no other 
acute illness There is no history of scarlet fever or rheumatism 
There was tonsilhtis at ten years, after which the tonsils were 
removed She has always taken cold easily, was never robust, 
but was always well nourished During childhood she could be 
as acti\e as other children and had no symptoms suggestmg 
circulatory disturbance 

The menstruation began at twelve and was normal 
Present Illness —The patient was mamed m 1918, and in 
May, 1919 gave birth to a macerated four-month fetus This 
eient was preceded by one uterme hemorrhage three weeks 
before the labor During the entire four months of pregnancy 
the patient was \ery uncomfortable, she “vomited all day,” 
suffered from headache, but lost no wei^t, and had no dj-spnea 
or edema The blood-pressure was known to be verj* high at 
the time of premature labor and a milk diet was enforced 
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Fifteen days after the dehvery of the fetus the patient got 
up and went about She was allowed to go her own way, and, 
being somew'hat heedless and full of energj', took practically no 
care of herself Her husband went into rmhtary service at this 
time and she w’as without effecbve family or professional sur- 
veillance after that 

During the summer of 1919 attacks of so-called astluna began 
These were consistently nocturnal The patient wrould waken 
from sleep, feel oppressed and short of breath, and have to sit up 
m bed with audible wheezing These paroxysms seemed to bear 
very httle relahon to food, to effort, or locahty Apparently 
httle attention was paid to them, smce they w'ere thought to be 
“asthma ” They gradually became so severe, however, that in 
September, 1919, a physiaan was consulted Arterial hyper- 
tension w'as discovered, also albuminuria, and a dilated heart 
The condition was so disturbing to the phj'siaan that he gave a 
very serious prognosis A prolonged rest m bed was enforced, 
during which some improvement was made, but the rest became 
irksome and was discontinued agamst advice 

The patient returned to her home in the Middle West, 
where the situation could not be well controlled The patient 
was practically bedndden, became quite dyspneic on the shghtest 
effort, was constantly orthopneic and edematous She would 
remain in bed a few days and tlien be up a few days She 
msisted that she could not take digitalis The chief treatment 
was with morphin and bromids, w’hich controlled the attacks to 
some extent There w’as apparently no consistent opmion as to 
the condition and no well-defined plan of treatment Under 
these cncumstances there was no improvement and the patient 
was sent away for advice 

Physical Ezammation — ^Upon admission to the Roosevelt 
Hospital the patient presented the following picture A small 
woman, propped up m bed, querulous, imtable, and giving 
evidence of having had thmgs her own way She was dyspneic 
upon the slightest effort, but showed only a very slight cyanosis 
The eyes were negative The mouth showed normal tonsils 
There was one crowned molar tooth not above suspiaon The 
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lymph-nodes -were not enlarged The thyroid was of normal size 
and vasculanty There was marked venous pulsation in the 
neck, most pronounced above the nght davide 

The apex of the heart was in the fifth space, S| mches from 
the miflsfpmiiTn j the right border m the fourth space was 2 
inches from the midstemum There was a marked, diffuse, 
lifting apical impulse At the apex there was a faint, blowmg, 
^'stohc murmur, heard also in the axilla and back There was 
also a systohc murmur of a different character over the tncu^id 
area Over the pulmonary area was a distinct diastohc heard 
down the left border of the sternum The pulmonary second 
sound was almost inaudible, the aortic second excesrively loud 
and sharp The arteries were shghtly and uniformly thickened, 
but without beadmg The blood-pressure was 185 systohc, 
155 diastohc Over the diest there were no signs of flmd, but 
numerous subcrepitant rales were present at the bases 

The hver edge was felt 3 mch^ below the border of the nbs, 
was hard, tender, but no defimte pulsation could -be made out 
The spleen was not palpable There were no signs of asates 
There was moderate edema of the hips, sacral region, and tlngVig 
The temperature was persistently subnormal, rangmg between 
97° and 98° F 

Laboratory Data — The urme was aad m reaction, had a 
specific gravity of 1030, showed a trace of albumin, no glucose, 
urates and a few leukocytes 

The phenolsulphonephthalem elimination m two hours was 
SO per cent. The Mosenthal test-meal on admission gave the 
followmg figures 


TSne. 

Volume, cc. 

SpedSc giantr 

8-10 

215 

1015 

10-12 

100 

1010 

12- 2 

65 

1012 

2- 4 

70 

1011 

4- 6 

180 

1015 

6- 8 

200 

1010 

Total day, 

830 

1016 

Night, 

450 

1020 

Total, 

1280 


KaCL 


Fercsat. 

Gnsa. 

.64 

530 

42 

189 


719 
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Blood (1) Morphology The hemoglobin was 70 percent , 
the red cells were 3,744,000, the leukocytes, 18,800, the poly* 
moiphonudears, 88 per cent 

(2) Chemistry January 26th the blood analj’sis shov\cd 


Non-protcin nitrogen 


31 70 mgins 

per 100 cc 

Urea nitrogen 


13 80 " 

fl 

Creahnin 


0 98 " 

• 1 

Unc acid 


3 90 •' 

II 

Sugar 


010 " 

II 

COi 


55 50 volumes per cent 

The second Mosenthal 

test-meal, January 27th, gave 

followmg result: 




Time 

Volome, ex. 

Specific ipavltir 

«-10 

30 


1015 

10-12 

20 


1015 

12- 2 

35 


1016 

2- 4 

20 


1017 

4- 6 

185 


1008 

6- 8 

35 


1015 

Total day, 

325 


1010 

Night, 

250 


1015 

Total, 

575 




February 13th chenucal examination of the blood gave the 
following result 


Non-protcin nitrogen 

31 10 mgms 

per 100 c c. 

Urea nitrogen 

13 50 “ 

II 

Creatinin 

0 95 

II 

Unc aad 

2 30 " 

II 

Sugar 

090 " 

II 


Diagnosis. — ^The diagnosis upon admission was cardiac dilata- 
tion with insuffiaen <7 of the mitral, tncuspid, and pulmonaiy 
valves, arterial hypertension, congestion of lungs and hver, 
moderate anasarca 

Treatment — ^The patient \sas given a salt-free diet wth 
restnebon of fluid mtake to 1200 cc m twenty-four hours 
Digitalis m the form of digipuratum, IJ gr, was admimstered 
three times each twenty-four hours This was alternated with 
periods of three or four days of the Karell diet consisbng of 1 
quart of milk m twentyfour-hours and nothmg else in the way 
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of fluid or solids An occasional dose of diuretm, 10 grs , was 
given to encourage diuresis 

The pulse-rate was maintained at between 60 and 80 with 
suffiaent doses of digitalis To assist m preserving morale, 
at mtervals of about four weeks, the patient was allowed to 
“break trauung” and for forty-eight hours given an ordinary 
diet ■mthout medication 

Progress — The result of this therapy was very satisfactory 
Dunng the first month there were no attacks of paroxysmal 
dyspnea, the orthopnea greatly lessened, and by March 1st the 
patient could sleep without havmg the head raised The 
anasarca gradually disappeared and the patientfs strength and 
^ints returned The pulse-rate, averagmg 100 at the lime of 
admission, gradually dedmed, so that m two weeks it reached an 
average of 84 per mmute Under digitahs this became as dow 
as 60 per mmute and the expected coupled beats appeared as an 
mdication of a suffiaency of this drug 

The area of cardiac dulness diminished in size, the apex 
gradually assummg a position in the fifth space inches from 
the midstemum and loosmg a considerable amount of its heavmg 
character 

The right border by March 1st was 1 mch from the mid- 
stemum m the fourth space By this date all murmurs had 
disappeared and have not smce returned 

The blood-pressure readmgs on vanous dates were as follow s 

January 28th, 185, systohc, 155, diastohc 

Febraaiy 8th, 148, systohc, 138, diastohc 

February 11th, 148, systohc, 130, diastohc 

February 13th, 138, systohc 

Febmaiy 17th, 140, systohc, 118, diastohc 

February 18th, 134, systohc, 98, diastohc 

February 20th, 154, systohc, 85, diastohc 

Februarj' 23d, 152, systohc, 98, diastohc 

February 24th, 124, systohc, 86, diastohc 

February 25th, 114, systohc, 80, diastohc 

February 26th, 122, systohc, 82, diastohc 

February 27th, 124, systohc, 87, diastohc 
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Februaty 28th, 122, sjstolic, 86, diastolic 
Februarj' 29th, 116, sjstohc, 82, diastohc 
March 1st, 116, s}'stohc, 80, diastohc 
March 2d, 118, systohc, 80, diastohc 
March 3d, 120, systohc, 82, diastohc 
March 4th, 120, systohc, 84, diastohc 
March 5th, 124, systohc, 85, diastohc 
March 6th, 128, systohc, 90, diastohc 
March 8th, 137, sj'stohc, 108, diastohc 
March 9th, 135, systohc, 110, diastohc 
March 10th, 134, systohc, 108, diastohc 
March 11th, 132, systohc, 100, diastohc 
March 13th, 137, systohc, 100, diastohc 
March 14th, 145, systohc, 106, diastohc 
March 15th, 152, systohc, 114, diastohc 
March 16th, 130, systohc, 100, diastohc 
March 17th, 120, systohc, 97, diastohc 
March 18th, 128, systohc 
March 19th, 134, systohc, 102, diastohc 
hlarch 20th, 130, systohc, 94, diastohc 
March 21st, 138, systohc, 100, diastohc 
Mardi 22d, 138, systohc, 105, diastohc 
March 23d, 136, systohc, 106, diastohc 
March 24th, 132, systohc, 104, diastohc 
March 25th, 138, S 3 ^tohc, 104, diastohc 
March 26th, 138, systohc, 104, diastohc 
March 10th she was allowed out of bed and gradually began 
to take a few steps By March 15th she was walking about the 
hospital with an excellent response on the part of the heart to 
exercise She was then allowed to go out in a motor and walk 
somewhat out of doors March 26th she left the hospital, able 
to walk without dyspnea and without undue pulse acceleration 
At this time there were no symptoms of cardiac insuffiaencj' 
The hver had receded beneath the co&tal margm and there 
was no edema 

March 26th the patient left tlie hospital in comfort and with- 
out signs and sjmptoms of cardiac msuffiaency 
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Reporting from time to time as an. ambulant patient there has 
been no material change m condition The area of cardiac 
dulness, the pulse-rate, the response to exercise, and the blood- 
pressure have been practically unchanged The blood-pressure 
IS, however, somewhat labile The average has been 140 
systohe, 100 diastohc, but at times after any undue exertion or 
exatement it has reached a maximum of 170 systolic, 120 
diastohc 

A survey of the renal funebon April 30, 1920 gave the fol- 
lowmg figures, Mosenthal test-meal 


Time 

Volmne ce. 

Specific grant} 




8-10 

250 

1010 




10-12 

130 

1018 




12- 2 

45 

1025 




2- 4 

60 

1026 




4- 7 

50 

1025 


NaO 


7-10 

55 

1025 

Urea 

Percent. 

Grams 

Total day , 

, 590 


5 90 

56 

3 30 

Night, 

170 


3 99 

40 

0 68 

Totals, 

760 


9 89 


3 98 


Day specimen negabve for sugar, alb umin , mdican 
Night specimen a famt trace of albumin, negabve for sugar 
and mdican 

Vagmal epithehiun, with mucous and amorphous urates, 
white blood-cells, and red blood-cells (occasional) 

No casts or crystals seen in either day or mght specunens 

Blood urea S 6 mg per 100 c.c. 

Blood unc acid 3 6S *' " 

Blood-sugar 1 66 “ *' 


Wassermann reacbon negabve 

Smee leavmg the hospital the chief dietary restnebon has 
been salt and anim al food containmg an excess of nucldn — 
as sweetbread, hver, kidneys, etc Salt restnebon appears to 
bnng reward m the way of fall m blood-pressure, this substance 
seemmg to be the chief peccant influence m the produebon and 
maintenance of periods of arterial hypertension 
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General Comments. — The importance of cases of which this 
is a type is great If the etiology is m many details obscure, 
the recogmtion is not difficult and the treatment often so 
satisfactory m results that the condition perhaps merits more 
study than almost any other of the medical compb'cations of 
pregnanty 

Had ne the opportumty to observe this noman from the 
onset of her trouble the following events would doubtless have 
come under our eye following the cstabhshment of pregnancy 
Nausea and vomitmg — ^most marked m the mormng, later weak- 
ness, exertional dyspnea, perhaps hcadaclie, increased pulse- 
rate, gradual onset of artenal hypertension, then albuminuria, 
uteime hemorrhages, fetal death, mcrcasing toxemia, and spon- 
taneous abortion In a senes of cases of this kind the rate at 
which these symptoms might develop would vary, some runmng 
the gamut withm four months, as m the case under discussion, 
others reachmg term before senous events took place Some, 
agam, would not develop beyond the stage of mereased pulse- 
rate with moderate hypertension, others advance to tlic end stage 
of fetal death and a marked arculatory disturbance, ending in 
cardiac msuffiaency and anasarca 

In a consideration of etiology we encounter some known and 
many unknown factors To state that the cause is pregnancy is 
but to state the problem It is true that many of these patients 
have what might be called an artenosclerobc inhentance, with 
generations of urban ancestors and an environment m which 
responsibility and stram are ever present Many habitually 
exhibit that lowered threshold of response to stimuh that we 
assoaate with certam types of tliyrotoxicosis Of this a some- 
what labile blood-pressure is a common feature The average 
blood-pressure is found to be m the higher normal ranges and the 
diastohc readings often tend to be rather above the normal 
Repeatedly what we recognize clmically as ncphntis is not a 
demonstrable factor Albummuna, casts, retention of the end- 
products of nitrogenous katabohsm arc not essential antbeedents 
of the syndrome desenbed, although it is true that in many the 
percentage of unc aad of the blood is somewhat above the nor- 
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mal No study of the capaaty of these patients to excrete salt 
in the prepregnancy penod is, to my knowledge, on record That 
the disturbance is immediately exdted by pregnanqr is definite 
We do not, however, know ]ust what upsets the equihbnum— 
whether it is the added burden of fetal circulation, or of the 
excretion of fetal katabohc products, a disturbance of endocrine 
balance, or the increase in blood mass which characterizes 
pregnancy Smgly or m combination these and other factors 
may play a part. 

One cannot, however, escape the impression that factors 
largely physical are predominant We have observed the effect 
upon the cardiovascular system of large, vascular uterme tumors, 
of which cardiac hypertrophy, artenal hypertension, and com- 
parative tachycardia are not uncommon companion findings, 
and ones that may vanish after removal of the tumor with its 
masses of vascular channds This suggests that the mechamcal 
effect of a great enlargement of the blood-stream bed is not 
neghgible Rowntree found the blood volume was constantly 
increased m pregnancy It may be that with or without a 
defect in the dimmation of salt and of water, with or without a 
toxemia or endocrme imbalance, the added strain of the uterme 
and fetal circulation upon myocardium and vasomotor system 
results m the case of individuals with poorly poised curculatory 
equihbnum m a disturbance of circulatory balance which finds 
its extreme expression m a case such as we here eidubit The 
dilated heart with insuffigency of mitral, tncuspid, and pul- 
monary valves, the artenal hypertension with extraordmanly 
low pulse-pressure, the general anasarca, and recumng pul- 
monary edema all bespeak a profoimd loss of arculatory equihb- 
num We may visualize this heart dilated, unable to empty 
itself with systole, blood-vessels overfilled, yet with a spastic 
vasomotor mechanism and probably a relatively static blood 
content, the tissues water logged from stasis m blood and l3miph 
channels, the viscera swollen wath retamed fluid like saturated 
sponges, and kidneys faihng of thmr normal funchon bec:ause of 
this capillary stasis 

In such a condition the viaous edrede is wide and complete. 
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To be satisfied with the term "nephntis” as a label fontliis syndrome 
is to see but a small segment of the circle, is to dose our eyes to 
wide-spread all-embracmg disturbance of flmd volume, fluid 
distnbubon, fluid mobihzation, and flmd excretion Bound up 
wth the problem of flmd is that of salt The rate of the ex- 
cretion of chlonds and of other salts and their concentration in 
the plasma w'ould be of mterest and probably illummatmg 

Further than this we may not at present go m our speculation 
as to the nature of the etiology With therapy, however, vrc 
may with profit deal in detail Prompt recogmtion and smtable 
management promise much The pnnaples of treatment are 
simple The immediate cause — the pregnancy — ^is commonly 
removed by spontaneous labor, usually preceded by placental 
hemorrhages Termmation of the pregnancy by art is seldom 
required, but in thosepatientswith advanced cardiac msuffiaency, 
pulmonary edema, or extreme hypertension, mducbon of labor 
might be mdicated If the condition were such that the stram of 
labor boded ill, a rapid cesarean secbon might be judged pref- 
erable to the more prolonged strain of labor 

With dehvery the obhgation of the physiaan is by no means 
discharged A long course of observation and of care must 
follow Upon this the health of the patient and lengtli of life 
may directly depend 

The restoration of curculatory equihbrium is, of necessity, a 
slow process and may not always be capable of accomphsluncnt. 
Response to dehydration therapy and digitalization is usually 
gratifymg Pulmonary edema is the real emergency of the 
condition The opmion of Welch that pulmonary edema is 
due to a disproportion between the w’orking pow’er of the ven- 
tricles, with the nght more effiaent than the left, finds a measure 
of substantiation in cases of this character It would appear 
that the left ventncle is subjected to a greater degree of stress 
than the nght m mam taming the fetal circulation and in workmg 
agamst the artenal h^’pertension Tone mjury to the myocar- 
dium may be yet another factor The result is dilatation, which 
may be sudden or gradual, but which is demonstrable chnically 
m the widened area of cardiac dulncss, in tlie hcaxing apex im- 
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pulse bejond its former site, and usually m a musical sj-stolic 
murmur at the apes and denoting mitral insuffiaencj\ 

Sudi a ventnde probably does not empty itself completely 
with ^tole The result is a lack of the usual “hading out” 
of the lungs which, with continued efSaent action on the part of 
the rdatiiely unaffected nght ventnde, results in capillary 
distention and damage, with transudation WTien one meets 
with orthopnea, cyanosis, cough with frothy or pinkish serous 
sputum, musical and moist rales distnbuted all over the chest — 
a picture so often erroneously called “asthma” — ^there are a 
number of measures of \'alue, some of which should be taken 
without dday If venous pressure is high and the sj-mptoms 
alarming a vem in the dhow may be opened and 12 to 18 ounces 
of blood allowed to escape It is known that the withdrawal 
of smaller amounts does not suffiaoitly influence venous pressure 
This measure is at times life saving and accomphshs the im- 
mediate reduction m blood volume which is the most important 
object in treatment Durmg such attacks the blood-pressure is 
foimd to be high, the heart rapid, ddated and labormg Nitro- 
glycerm, ^ gr, giien on the tongue every five imnutes for 
several doses m conjimction with morphm, ? to § gr , are often 
suffiaent to brmg rehef without \enesction If an immediate 
digitalization seems desirable, and only then as an emergency’' 
measure, strophanth in , 0 0005 gm , may be mjected into a vein 
and repeated m two to four hours If much, digitalis has pre- 
viously been administered or if adianced artenoscderosis is 
present stropha n t hin given by this method is dangerous and has 
been followed by sudden death 

The Eggleston method of giving digitahs is valuable Ap- 
pronmatelj’’ 15 c c of the tincture are given for each 100 pounds 
of body weight — one-half bemg administered at once and half 
the remaining amounts at ax-hour mtervals, so that the entire 
amount is admimstered withm twenty-four hours As a rule, 
the response to digitalis is prompt, and the pulse-rate can be 
reduced to 60 to /O a mmute and mamtamed at that pomt by 
either continuous or mtermittent administration 

The diet should ha\ e a flmd content limited to 1200 or 1500 
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c c m twenty-four hours, otherwise the kind of food given may 
conform to the patient’s taste and digestive capaaty, with the 
excepbon that it must he strictly salt free As a measure promot- 
ing dehydrabon nothing equals the so-called Karell diet This 
consists of 4 glasses of milk m twenty-four hours without other 
intake of fluid or sohd Thirst, which is troublesome dunng the 
first forty-eight hours, may be mibgated by allowmg the pulp of 
orange or grape-frmt, cracked ice, or chewing gum This diet, 
when given with full doses of digitahs for three to five days, is 
followed by a profuse diuresis whidi contmues from tw'o to three 
days Often this diuresis can be hastened by a daily dose of 
theobromm sodium sahcylate, 10 gr The Karell diet may be 
repeated at mtervals of ten days imtil all signs of anasarca have 
vamshed In the penods between the diet must be Imuted 
in its flmd content to 1200 c c and must be free from salt 

What IS the ultimate outlook m cases of this character? 
While many achieve a heart of apparent normal size and a normal 
blood-pressure, I beheve that the majonty show' unpaired 
myocardial reserve and a blood-pressure, if not high, at least 
tendmg toward the higher ranges and with an exaggerated re- 
sponse In other words, the foundabon of chrome hypertensive 
cardiovascular disease is laid with all the future menace of cardiac 
insuffiaency, or cerebral hemorrhage or artenosclerobc nephro- 
pathy 

While further pregnandes need not be mterdicted, the nsk 
of fixmg the drculatory disturbance upon the woman is one not 
to be hghtly considered Durmg subsequent prcgnanacs the 
constant supervision of a competent mtermst is advisable Care- 
ful watch of the entire cardiovascular and renal system is de- 
manded By adopbng appropriate measures to combat exces- 
sive blood volume, cardiac dilatabon, artenal hypertension, or 
renal insuffiaency in thar mapiency much may be accomplished 

The duty of the obstetnaan is not complete with the dehxcry 
of these women Unless he has tune, teaming, and facihbes for 
detailed observabon and careful management of the arculatory 
disturbance, the subsequent care of pabents of tins tj^ie is 
appropriately given mto the hands of the internist 
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THE PREVENTION AND SERUM TREATMENT OF LOBAR 

PIJEDMONIA 

The Prevention of Lobar Pnetunoma; Prophylactic Vac- 
cination A gnins t Pneumonia, Serum Treatment of Lobar Pneu- 
monia; Method of Serum Administration, Reaction to Anti- 
pneumococcus Serum; General Discussion of the Subject 

Pnetjmonia. is today the most serious infectious disease 
whidi confronts the practitioner The mortahty rate for pneu- 
moma in the Umted States is now hi^er than that for tuber- 
culosis and it appears to be slowly incre asing every year Pneu- 
moma is usually divided mto two groups, lobar pneumonia and 
bronchopneumoma Lobar pnetunoma is the more important 
disease economically, for the reason that it attacks young and 
active mdiMduals m the prune of life Bronchopneumonia is 
usually a secondary or terminal infection and occurs most 
commonly m infants and the aged It is also frequently seen 
m connection with epidemics of other respiratory diseases, such 
as measles and influenza The present discussion has to do en- 
tirely with lobar pnetunoma of the pneumococcus type Lobar 
pnetunoma is occasionally caused by other micro-orgamsms, 
more particularly Fnedlander’s bacillus, but a very large per- 
centage of the cases are due to some tj'pe of pneumococcus 
It IS not necessary at the present time to go mto a discussion 
of the vanous types of pneumococcus It is perhaps worth 
uhile to note, however, that the so-called “fixed types” of pneu- 
mococcus, that is. Types I, II, and DI, produce, as a rule, the 
more virulent forms of pneumoma and are the cause of about 
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75 per cent of all cases m ordinary times Tj^pe W pneumonia 
IS usually a nuld form of the iscase, with a mortality rate 
varying from 10 to 15 per cent During tlie influenza epidemic 
Type IV pneumonia was very preralent and the mortality rate 
often ran considerably higher, probably on account of tlie greatly 
reduced resistance of the patient 

The Prevention of Lobar Pneumoma — ^The older conception 
of pneumoma attnbuted the disease to auto-infcction of the 
patient with his oivn pneumococcus It has been known for a 
long time that most healthy mouths harbor a pneumococcus and 
it was assumed that when an indnidual was stneken witli 
pneumoma, he had become infected with his own stram, follow- 
ing some temporary lowering of his vitality Accordmg to 
this idea, pneumoma wms not m any sense a contagious disease 
The discovery, however, of various types of pneumococcus led 
to a more careful study of the epidemiology of pneumonia, and 
the work of Dochez and Avery, and Stillman at the Rockefeller 
Institute has shown that ivhereas, pneumococa can be demon- 
strated m about 50 per cent of normal mouths, it is quite 
unusual to find pneumococa of Types I and n m the moutlis 
of healthy individuals, except where they have been exposed to a 
case of pneumoma caused by one of these types Sbllman has 
shown &at the nurses and other attendants who come in contact 
with a case of pneumoma frequently pick up a xorulcnt organism 
from the patient and become earners, in this way disseminating 
the orgamsm to other people Furthermore, it has been shown 
that the pneumococa most frequently found in tlie moutli 
seaetions of healthy individuals (Types III and IV) give nse 
to a minonty of the cases of lobar pneumonia On the other 
hand, Types I and II cause a majonty of the cases of lobar 
pneumoma, are of high virulence, and are seldom found m the 
mouths of normal mdmduals except w’hcre tliey hax'C been in 
contact with cases of lobar pneumoma This seems to show tliat 
lobar pneumoma due to Tjpes I and II does not arise from in- 
fection with a pneumococcus whicli is habitually earned in the 
mouth, but that infection with these organisms occurs from 
without 
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In ^•iew of these epidemiologic studies, it is necessarj' for us 
to look upon pneumoma as a contagious disease, and to treat it 
as such in the ho^ital and m the home Cases of pneumonia 
should be isolated and every precaution taken to prevent the 
^read of the orgamsms by means of earners The ^utum 
should be sterilized and eveiydbrng that comes m contact with 
the patient should be subjected to the same treatment. A 
careful examination ^ould be made of all attendants and some 
method of mouth sterilization practised on those who carry 
MTulent pneumococa The treatment, in other words, ^ould be 
similar to the modem treatment of tjphoid fever and other 
communicable diseases 

It IS quite obvious that man}'' difficulties will be encountered 
in the practice of such a regimen Indeed, the control of reqiira- 
tor} dis e as es by hygiemc and samtary measures is one of the 
most difficult problems confronting the pubhc health officer 
In idew of this fact, it is natural that attention should have been 
turned of late to the possibihty of some form of prophylactic 
vaccinabon against pneumoma Such a course was all the more 
rational m viea of the conspicuous success of prophylactic 
vaccination against typhoid fever 


Prophylactic Vaccination Agamst Pneumonia —A E Wright 

was ffie &st to attempt vacanataon against pneumoma EEs 
experiments a ere earned out on mme workers in South Africa 
At that tune, however, he had no knowledge of the various types 
bis results were therefore mconcluava 
A few } eats later Lister, also workmg in South Africa, determined 
the t}pes of pneumocoed prevalent in that country and prepared 
a vaceme from his types A, B, and C Lister’s lypes B and C 
correspond to our Types II and I r^ecUvely His Type A 
as not een encountered in America Lister vaednated the 
workers m three different mines, and observ'ed the vacemated 
men over a period of six to twelve months In one of the 
mmes, ev^ case of pneumonia that developed among the 
ac^ men was studied bacteriologically and the type of 

No cases of the types against^hich 

the men had been vaccinated de^-doped durmg thepenod of 
V or- 4— 13 
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observation Lister used rather large doses of vaccme (6,000,000,- 
000 to 8,000,000,000 pneumococa m each injection), but reported 
no impleasant effects from the inoculations During the winter 
of 1917-18 prophylactic vacanation agamst pneumonia was 
imdertaken on a large scale at Camp Upton, New York, by 
the wnter m coUaboration with Dr. Harold Austm of the 
Rockefeller Institute Pneumoma became prevalent m this 
camp as early as December and was found to be practically 
all of pneumococcus ongm It was deaded to prepare a pneu- 
mococcus vaccme of Types I, H, and HI in approximately equal 
parts and to moculate about half of the camp with this vaccme. 
Altogether, 12,519 men were vacemated (about 40 per cent of 
the camp strength), most of the men recavmg three and four 
subcutaneous moculations at intervals of from five to seven days 
The total dosage was 6,000,000,000 to 9,000,000,000 pneumo- 
coca The local and genoral reactions were generally mild, but 
in 152 cases small stenle infiltrations developed at the site of 
the mjection which appeared to be an expression of pneumo- 
coccus hypersusceptibihty These stenle “abscesses” caused us 
some anxiety, but none of them proved senous and they usually 
disappeared spontaneously without rupturing through the skm 
It was our opmion that most of them could have been avoided 
by mjectmg the vaccme a httle deeper beneath the skm 

The results of pneumococcus vacemabon at Camp Upton 
were highly satisfactory The men were under observation for 
ten weeks followmg vacanation and dunng that tune no cases 
of pneumoma of the three fixed types occurred among the men 
who had received two or more mjections of vaccme Li a 
control of approximately 20,000 men, there were 26 cases of 
pneumoma of Types I, H, and m pneumococcus durmg the 
same penod Strangely enough, the inadcnce of pneumococcus 
Type rV pneumoma and streptococcus pneumonia was much 
less among the vacemated troops than among the unvaconated 
troops The final figures showed only 17 cases of pneumonia of 
all types occurrmg among 12,519 men who recaved vacanc, 
whereas among the imvacanated troops dunng the same penod 
there was a total of 173 cases of pneumonia of all types For 
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the ten wedis during vrhich the men 'were under observation the 
pTiPtim nnift death-rate for vacanated troops was only 0 83 per 
1000, for the unvacdnated it was 12 8 per 1000 

In spite of the successful results obtained at Camp Upton, 
there were certam objections to pneumococcus vacdne whidi 
interfered somewhat with its extensive application The fact 
that three injections were necessary m order to obtain a satis- 
factory immunity made pneumococcus vaccmation a burden to 
r^unental surgeons and to the men themselves, who had already 
received typhoid and small-pox vaccme Another objection 
to pneumococcus vacdne was the occurrence of the small sterile 
infiltrations at the ate of inoculation m about 1 per cent of 
the cases 

The next experiment with pneumococcus vacdne was under- 
taken with Dr Henry F Vaughan at Camp Wheeler, Ga , the 
following autunm This camp was sdected because of its very 
high pneumonia death-rate The epenment at Camp Wheeler 
differed from the Camp Upton eiqieriment in the foUowmg 
particulars 

1 Pneumococcus hpovaccme was substituted for the sahne 
vaccine which had been used at Camp Upton This vaccme was 
furmshed by the Umted States Army Medical School and the 
dose was 30,000,000,000 pneumococd — 10,000,000,000 of each 
of the fixed types suspended in 1 c c of cottonseed oil Only one 
injection was given of this vacdne and the reaction was some- 
what less severe than that caused by the sahne vaccme 
Only five sterile abscesses devdoped among the 13,460 men 
vaccmated 

2 The troops at Camp Wheder were mostly raw recruits of 
rural ongm, many of them negroes Th^ were, therefore, less 
suitable as subjects for an experiment than were the men at 
Camp Upton who had come chiefly from New York City and 
were wdl seasoned at the time of vaccmation 

3 The situation at Camp Wheder was further comphcated 
by the influenza epidemic which amved shortly after the experi- 
ment was instituted, and swept over the camp before the v acdne 
could achieve its effect 
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Altogether, 13,460 men were vacanated at Camp Wlicelcr 
against pneumoma, a number whidi represented about 80 per 
cent of the entire camp strength. The vacemated men were 
under observ^ation from t\vo to three months after the injection 
During tbs penod there were 32 cases of pneumonia of pneumo- 
coccus Types I, n, and HI ongm among the vacemated men 
and 42 of the same types among the imvaccmated Most of 
these cases of Types I, II, and HI pneumoma developed within 
the first week after amval at camp, that is, before the vacanc 
had estabhshed an adequate unmumty The durabon of the 
mter%'al between vacemabon and immunity has been dctcimined 
by Wbbnore and Fennel w’ho found by experiments on rabbits 
that protecbve substances do not begm to appear m rabbit semm 
unbl the eight day after mjeebon of pneumococcus hpovacanc 
The weekly madence rate for pneumoma among the vacanated 
troops was conspicuously loiver than that for the unv'acanated 
troops, furthermore, the madence rate for the penod of tlie 
experiment was twice as bgh for imvaccmated recruits as for 
vacemated recruits and seven tunes as bgh for unvacanated 
seasoned men as for vacemated seasoned men Influenza caused 
a marked reduebon m the resistance to pneumonia even m vac- 
emated troops Of the 155 cases of pneumoma of all types 
occurrmg one week or more after vacanabon, 133 w ere secondary 
to infiuenza The death-rate for 155 cases of pneumoma that 
developed among vacemated men one week or more after vacana- 
bon was only 12 2 per cent , whereas the death-rate for 327 
cases of all types that occurred among imvaccmated troops was 
22 3 per cent The death-rate for primary pneumoma among 
vacemated troops was 119 per cent Among the unvacanated 
it was 31 8 per cent , almost three times as great Altogether, 
there were 363 cases of pneumoma (all types) dunng the penod 
of observabon among the vacanated troops and 327 cases among 
the unvacanated In other words, the actual number of cases 
of pneumoma was about the same m the two groups, though the 
vacemated group represented 80 per cent of the camp sbength 
A veiy large percentage of the cases m both groups were pneumo- 
coccus Type IV pneumonias 
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It IS apparent that the results of pneumococcus vacdnation 
at Camp Wheder were not so striking as those obtained at Camp 
Upton This difference is probably due to several causes: 
First, it has recently been shown by Lewis and Dodge that typhoid 
hpovaccme has less antigenic power than typhoid saline vaccme, 
and the same may be true m the case of pneumococcus vaccine 
It IS possible, therefore, that if sahne vaccine had been used at 
Camp Wheder better results would have been obtained The 
influenza epidemic introduced an unexpected comphcation into 
the experiment, greatly lowermg the redstance of the infected 
men to pneumoma Moreover, as pointed out above, we had 
vacdnated the troops agamst the three fixed types of pneumo- 
coccus, whereas the epidemic consisted very largdy of pneumo- 
coccus Type IV and streptococcus pneumoma The men had 
therefore been immunized against bacteria whidi played only a 
small part in the epidemic Another important factor was the 
difference m personnel At Camp Upton the men were well 
seasoned and m splendid phj'sical condition At Camp Wheder 
we were deahng with undemounshed and poorly devdoped 
country boys, many of whom were negroes 

It will be obser\'ed that the m\estigations on pneumococcus 
vaccme which have been earned out up to the present timp have 
depended for then evidence in large part upon statistics After 
the experiment at Camp Wheder, it seemed very desirable that 
some experimental stuies should be undertaken to determme 
the value of pneumococcus vaccme on animals It happens that 
the monkey is highly susceptible to pneumonia, and we were 
fortunate m bemg able to secure a large number of Philhpme 
monkeys for an experimental mvestigabon of pneumonia at 
the Army Medical School m Washington Dr Franas G 
Blake collaborated with me m this study and the results have 
been pubhshed recently m the Journal of Experimental Medicme 
In the ongmal experiments with pneumococcus vaccme it was 
found that the subcutaneous inoculation of monkeys with pneu- 
mococcus Tjpe I vaccme in doses comparable to those employed 
in men did not protect them completely against subsequent 
attacks of pneumococcus T^pe I pneumonia Vaccination, 



198 


RUSSELL L CECIL 


however, did modify the course of the disease Invasion of the 
blood-stream by pneumococcus m vaccinated monkeys was 
usually shght or enfarely absent, and the proportion of reco\cncs 
was considerably higher among vacemated than among unvac- 
cmated monkeys On the other hand, the subcutaneous injec- 
tion of small doses of hvmg pneumococcus I vacane 
stimulated in monkeys a degree of active immunity sufliacnt 
to protect them completely against experimental pneumococcus 
pneumonia of homologous type Vacanation with hving cultures, 
however, proved to be a dangerous procedure, asm some instances 
It caused a fatal pneumococcus septicemia 

Some recent experiments (not yet published) with killed 
pneumococcus cultures have shown that three large injections of 
pneumococcus sahne vaceme admimstered subcutaneously confer 
sufiiaent immumty to protect the monkey agamst a subsequent 
pneumoma of the same type Three small intravenous injections 
will accomphsh the same results These expenments afford a 
rational basis for prophylactic vacanation against pneumoma 
The dosage necessary to immumze monkeys against pneumoma 
is probably larger than man could tolerate with comfort, but, on 
the other hand, the monkey is more susceptible to pneumoma 
than man and would, therefore, require larger doses of vacanc 

The question naturally anses as to how much use can be made 
of pneumococcus vaceme m avil hfe Vacanation against 
pneumonia will unquestionably come mto general use as the 
vacane itself is improved and our knowledge of pneumonia 
becomes more exact In addition to its obvious indication in 
army traimng camps, pneumococcus vacanc could be used with 
advantage under the foUowmg conditions 

(1) In large institutions such as msanc asylums and orphan- 
ages the use of pneumococcus vacane ivould probably lower the 
inadence rate of pneumonia which is often quite high An 
experiment with pneumococcus vacane is being carried out at 
the present time by the Umted States Pubhc Health Service 
in the msane asylums of New York State and Massachusetts, 
which should give some very interesting results 

(2) It might be desirable for nurses and physiaans who arc 
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being constantly exposed to pneumonia in hospital wards and 
m pnvate practice to receive pneumococcus vacane 

(3) There are certam groups of mdustnal workers who should 
be vaccmated agamst pneumoma, such as miners, stone-cutters, 
etc Firemen, pohcemen, and others who are constantly exposed 
to cold and net should also receive pneumococcus vaccme. 

(4) Li epidemics of respiratory diseases, especially influenza, 
pneumococcus vaccme diould be used to prevent the occurrence 
of the severer forms of pneumoma Many of these cases will 
probably contract pneumoma m spite of the vaccme, but if the 
fixed types of pneumococcus can be eliminated the patient’s 
chances of recovery are considerably improved 

(5) There are certain people who are very suscqitible to 
pneumoma and suffer from repeated attacks of the disease 
Some of these mdividuals are infected with different types of 
pneumococcus m eadi instance In other instances the patient 
IS bdng re-infected with the same type of pneumococcus In 
any case, if such patients were vaccinated perhaps once a year 
with a polyvalent pneumococcus vaccme, it is probable that 
further attacks could be prevented 

Pneumococcus vaccine is contramdicated m patients with 
pulmonary tuberculosis andm mdividuab who are suffermg from 
some acute infection In the army the daim was made by some 
that pneumococcus vaccme as well as typhoid vaccme pre- 
disposed patients to respiratory infections No adequate evi- 
dence, however, of such a predisposition has been estabhshed 
in the case of either vaccme 

Serum Treatment of Lobar Pneumonia — ^The onginal studies 
by Cole and his co-workers at the Rockefeller Institute have 
shown that the treatment of pneumococcus Type I pneumonia 
with pneumococcnis T 3 q)e I serum has a marked influence on 
this type of pneumoma and greatly reduces the death-rate 
In a senes of imtreated cases the mortahty rate for Type I 
pneumoma was found to be about 25 per esnt , whereas m the 
scrum treated cases the mortahty rate was only 7 per cent 
Smee these studies many other hospitals have used anbpneumo- 
coccus Type I scrum with great success, and favorable results 
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have also been observed by physiaans who have employed the 
serum in pnvate practice In spite of these results, however, 
Type I antipneumococcus serum has not come mto such wide 
populanty as its efficacy would seem to justify Probably the 
chief reason for this hes in the difficulty of gettmg prompt and 
accurate type detennmations on cases of pneumoma Further- 
more, there are many physiaans who entertam considerable 
skepticism as to the value of any kmd of serum treatment m 
pneumoma, and still others actually fear serum treatment because 
of tlie danger of anaphylaxis In a recently pubhslied article 
by Cecil and Blake the effect of Type I antipneumococcus 
serum on expenmental pneumococcus Type I pneumoma has 
been reported In these studies it was found that m expen- 
mental pneumococcus Type I pneumoma m monkeys the in- 
travenous injection of Type I antipneumococcus serum excrased 
a spea&c bactenadal effect, freemg the blood promptly and 
permanently from pneumococa, sbortemng the course of the 
disease, and greatly moderatmg its virulence Of 5 monkeys 
inoculated mtratracheally with lethal doses of pneumococcus 
Type I, all developed pneumoma and all recovered following the 
admimstration of Type I antipneumococcus serum Control 
monkeys, untreated with serum, died It was also shown that 
the earher the serum was admimstercd, the shorter and less 
virulent was the pneumoma When serum was admimstercd 
late m the disease, the treatment had to be contmued over a 
longer penod of time in order to save the monkey’s hfe Frequent 
mjeebons were also found to be an important factor in obtaimng 
favorable results Normal horee-serum was found to have no 
benefiaal effect whatever m expenmental pneumococcus Type I 
pneumoma 

The expenments just referred to corroborate chmeal evi- 
dence as to the great value of Type I scrum In view of these 
facts, it IS obvious that all cases of pneumococcus Type I pneu- 
moma should have the benefit of serum treatment In order to 
admimster the serum, however, it is necessary to determine 
first the type of pneumoma from w’hich the patient is suffenng 
The detcrmmation of pneumococcus types by sputum examma- 
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bon IS laborious and bme consuming, but if an e xamin ation is 
started as soon as the diagnosis of pneumonia is made, a report 
f^Ti usually be obtamed m eight to twelve hours 

Durmg the two recent influenza epidemics a very small 
percentage of the pneumomas were of Type I ongm There 
was some excuse liierefore for the failure of physioans to carry 
out bactenologic examinabons of the sputum in all cases 
With a return, ho\\ ever, to more normal condibons, it is probable 
that the madence of pneumococcus Type I pneumoma "will 
increase and the necessity for type determination m all cases 
of lobar pneumoma will become much greater 

Method of Serum Adnumstrabon — As soon as the diagnoris 
of lobar pneumoma has been made, a specimen of sputum should 
be sent at once to the laboratory for a bactenologic examinabon 
If difhculty IS encountered in obtaining a specimen of sputum, 
a small amount of sahva should be m]ected mto a mouse, as 
m many cases enough pnevimococa will be present in the mouth 
seaebon to make the diagnosis in this way 

Determinabon of the type of pneumococcus can sometimes 
be made at once by perfomung a preapibn test on the pabent’s 
unne As a rule, however, a posibve preapibn reaction is 
seen only m severe cases The test is easily carried out by 
mixmg urme m quanbbes of 0 5 c c each with equal amounts 
of anbpneumococcus serum of the different types In positive 
cases a flocculent preapitate appears m a few moments Occa- 
sionally a posibve blood-culture taken early m the disease will 
afford a simple method of dete rmining the type of pneumococcus 
Lung puncture may be resorted to when it is impossible to 
make a bactenologic diagnosis by the methods menboned 
The proper steps ha\Tng been taken to dete rmin e the type of 
infecbon, the physiaan should proceed at once to deteimme 
whether the pabent is sensibve to horse-serum First he is 
quesboned as to previous attacks of asthma and hay-fever and 
also concerning any previous mjecbons of^senim Regardless 
of the history, however, a dan test is performed to test for 
hypersensifaveness to horse-serum This is most easily done by 
makmg a small scratch on the skm of the forearm and then touch- 
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ing it mth a drop of horse-serum If sensitiveness docs cust, 
an urticanal wheal, surrounded by a zone of erythema, ivill 
begm to appear in a few mmutes Patients who arc scnsiti\c 
to horse-serum can be desensitized by small subcutaneous in- 
jections of serum at frequent intervals, but I should usuallj 
look upon hypersensitiveness as a contramdication for scrum 
treatment 

Occasionally patients are encountered who, though giving a 
negative skm test, show mild sjunptoms of anaphylaxis when large 
doses of serum are pven mtravenously For this reason it is 
customary to inject 05 cc horse-serum subcutaneously into 
pneumoma patients as soon as the skm test is completed, even 
though the skin test is negative, for the purpose of desensitization 

If the case proves to be a pneumococcus Type I pneumonia, 
serum should be admmistered at once Serum may be given 
undiluted or mixed viath an equal part of normal salt solution 
Personally, I have never seen any objections to admimstcnng 
the serum m the undiluted form The sunplcst method of 
admimstration is by gravity The serum which has been prew- 
ously heated to body temperature is transferred by means of a 
stenie pipet from the ongmal container to a glass graduate 
connected with about 2 feet of rubber tubing There should 
be a small glass wmdow near the lower extremity of the tubing 
for the detection of air-bubbles and the lower end of the tubing 
should be fitted with a stop-cock and an adapter for a Lcur 
needle The skin at the bend of the elbow is sterilized witii 
lodm and alcohol and a stenie Lucr needle is inserted into the 
vcm As soon as the blood appears m the needle, the rubber 
tubmg IS attached and the scrum is allowed to run slonly mto 
the vem The usual rule is to allow only 10 c c to flow in dunng 
the first ten mmutes After that the scrum can be admimstcrcd 
more rapidly 

If the serum is to be administered at all, it should be given 
m large doses The first mjeebon should be 90 to 100 c c and 
the foUowmg doses should be at least that much, unless there is 
some reason to the contrary Cole recommends admmistration 
of scrum ever}' eight hours, that is, three mjcctions every twent} - 
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four hours until the temperature has come down to 100“ F 
and remains there The pomts to be emphasized m serum treat- 
ment are 

(1) The administration of serum at the earhest possible 
moment, (2) frequent mjections of serum, (3) sufi&aently large 
doses of serum Failure to achieve favorable results is usually 
due to violation of some one or more of these rules 

In the summer of 1918 there was a small epidemic of 
pneumococcus Type I pneumonia among the negro troops at 
Camp Wheeler, in whidi the mortahty rate, m gate of serum 
treatment, was surpnsmgly high In a senes of 29 cases of 
pneumococcus Tj^ie I pneumonia that received Type I serum, 
there were 10 deaths, a mortahty rate of 34 5 per cent As 
the mortahty rate for Type I pneumonia m cases treated with 
serum usuaUy vanes from 7 to 10 per cent , it was apparent 
that there nas some defect m admimstenng the serum at Camp 
Wheeler Investigations showed that two-thirds of the cases 
treated with serum did not receive thdr first mjection until 
forty-eight hours or more after admission to the hospital One- 
half of the cases did not receive serum until at least four days 
after admission The average number of serum mjecbons was 
three and the total amount of serum given each case averaged 
about 175 cc. From these figures it would appear that at 
Camp Wheeler antipneumococcus serum was not administered 
early enough, frequently enough, or m suffiaently large doses 
Reaction to Antipneumococcus Serum — Ordinarily the in- 
jection of antipneumococcus serum exates httle or no reaction 
Sometimes the so-called thermal reaction appears one-half to 
one hour after the mjecbon This is characterized by dully 
sensations or an actual dull, follon ed by a nse of 1 to 3 degrees in 
temperature This nse is temporary and is followed m turn by 
a drop m temperature which may be quite extensive The 
anaphylactic reaction is a much more senous affair Symptoms 
usually appear before the serum mjection has heen completed, 
and consist of marked dyspnea, tyanosis, mtense anxiety, 
prostration, and in some cases death Fortunately this reaction 
IS quite rare and can readily be guarded against by the tests 
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already described Symptoms of anaphylaxis can usually be 
reheved by tlic hypodermic administration of 10 minims of 
1 1000 adrenahn solution The injection of scrum should, of 

course, be stopped iMth the first signs of an anaphylactic reaction 

Scrum sickness is a very common sequel to the scrum treat- 
ment of pneumonia and usually makes its appearance seven 
to fourteen days following the admimstration of scrum The 
most sinking symptom is an urticanal rash which is accompanied 
by a nsc m temperature, general glandular enlargement, and in 
many eases by pain and swellmg in the joints The condition 
IS often rmstaken for a relapse or comphcation of some kind 
The latter can be ehminatcd by careful physical examination 
and by the character of tlic leukocyte count, W'hicli in scrum 
disease may be moderately high (15,000-20,000), but with an 
increase in the relative number of lymphocytes (30-40 per cent), 
and frequently witli 3 to 7 per cent cosmophils Scrum sick- 
ness usually runs a mild course and should be treated symp- 
tomatically 

Discussion. — ^From this brief review of the scrum treatment 
of Type I pneumonia it wll be seen that tlic procedure is neither 
difficult nor dangerous if properly earned out In view' of its 
efficacy in a large percentage of eases there is every reason 
why the general practitioner should be familiar wth tlic technic 
in order that he may be in a position to administer the scrum 
when it IS indicated It may be added tliat most eases of Type 
I pneumoma are vciy sick patients and that scrum will usually 
be indicated except in those instances where the type is deter- 
mined after cnsis has occurred 

A word should be said concemmg the scrum treatment of 
other types of pneumoma The w'orkers at the Kockcfellcr 
Institute w’crc imablc to demonstrate any bcncficinl results 
from the scrum treatment of Type II and Type III pneumoma 
No effort has been made to produce a scrum against Tjqic IV 
pneumonia on account of the large number of varieties en- 
countered Scrum treatment has not been tned extensively in 
streptococcus pneumonia for the same reason Several poly- 
valent antipncumococcus scrums have been put on tlic marl ct. 
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and such a serum iras quite popular in the army There is no 
adequate e\idence, however, either clinical or experimental, in 
favor of the polyvalent serum A polyvalent aniipneumococcus 
chicken serum has recently been hi^y recommended by Kyes, 
who reports a greatly reduced death-rate for pneumomas of 
all types foUowmg its use I have had no personal experience 
with tbs serum, so cannot vouch for its value Fmally, it 
may be smd that the treatment of lobar pneumoma is still in 
many cases a discouragmg procedure, but m one group at least, 
the Type I pneumomas, we have m Type I antipneumococcus 
serum a therapeutic agent of great power and efficacy 
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RENAL FUNCTION AS MEASURED BY THE ELIMINATION 
OFFLUIDSjSALT AND NITROGEN, AND THE SPECIFIC 
GRAVITY OF THE URINE THE APPLICATION OF 
THE METHOD TO AMBULANT PATIENTS 

For many years it Fas been gmierally known that a per- 
sistently low urinary specific gnrtity is a danger signal indicating 
iQ many instances a marked degree of renal insuffiaency No 
effort was made to develop a method which would reveal the 
degree of uimary concentration that a kidney possessed until 
Hedmger and Schlayer^ in 1914 published their work These 
chmcal investigators diowed how, by collecting the urine at two- 
hour mtervals m the da}'time and in a single spedmen at mg^t, 
and noting the volume, specific gravity, and the content of salt, 
mudi ^aluable information could be obtained In canymg out 
these tests a fixed diet was given for several days 

In 1915 this procedure was somewhat simplified® The 
Amencan standard of three meals a day was adopted, and only 
one day of measured diet, covering the penod of urine collections, 
was given The food of this day contamed approximately 
13 4 gm of mtrogen, 8 5 gm of salt, 1760 c c of fluid, and a 
considerable quantity of puim matenal m the meat, soup, tea, 
and coffee All of these substances ha\ e a diuretic action, and it 
was supposed that the > alue of the test depended on the mode of 
exCTetorj* response by the kidney to them 

Further mvestigations, with what has been called the test- 
meal for renal fxmction, or the two-hour test, showed that some 
of the ongmal conceptions regardmg it were erroneous * It 
was found that many of the results which were supposedly due 
% or. 4— 14 
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to the action of the diuretic substances, in tlie presenbed diet, 
evidently occurred independently of them The variations in 
the volume of unne, spcafic gravity, and concentration of sodium 
chlond and nitrogen are somewhat sunilar whether the diet is 
that normally taken or is very high or very low m protein con- 
tent Furthermore, it was shown that even during starvation, 
hen water only was given at tw'o-hour intervals, m constant 
quantities, the same vanabons in volume and specific gravity 
persisted It became apparent, therefore, that, with the entena 
used fpr normahty, the kmd and quality of the food played much 
less of a rdle than it ivas consisdered to m 1914 

These observations made it possible to apply this test mudi 
more widely than had at first been thought feasible Much of 
the labor, prmapally entailed by the weighing of tlic food, had 
been done away with In the ambulant pafaent this test presents 
a pecuhar opportumty, smee m any individual whose renal 
function we desure to test we wnsh to be espcaally mformed 
concermng the abihty of the subject to adjust himself to his usual 
food and routine hfe If a patient can contmue his habitual 
dietary and tasks while the test is in progress, it is obvious that 
we may then know whether the kidney can handle the customay 
daily burden imposed upon it in normal fasluon or whetlicr it 
has to put forth an abnormal effort to meet the situation With 
such data at hand ive are m a position to judge accurately as to 
W’hetlier the existing regimen of the patient is satisfactorj , 
ivhcther greater hberties are permissible, or whether further 
restnehons are indicated This has some obvious and distinct 
advantages over the method, which must necessanly be pursued 
m hospitals, whicli standardizes all functional tests and docs 
not adapt them to the patient’s requirements and habits 

The following directions are given to our patients 

For Date 

DIRECTIONS FOR "TWO HOUR TEST" 

Note time and approximate amounts of food and fluid taken at each 
meat on the back of tins sheet as follows £a U Breakfast I orange, I dish 
oatmeal, with cream and sugar, 1 slice of buttered toast, 1 glass of water, etc. 
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Eat and dnnk what you are accustomed to, but be sure that neither food 
nor dnnk ts taken between meals or after supper until the test ts completed Any 
deviation from the directions are to be noted on the back of this sheet 

8 00 A u Void unne and discard the unne 

8 00 a M Eat breakfast 

10 00 A M Void unne and place all in the labeled bottle 

12 00 noon Void unne and sa\ e as before 

1 00 P u Eat lunch 

2 00 F M Void unne and save as before 

4 00 P M Void unne and sai’e as before 

7 00 F M Void unne and save as before 

7 00p u Eat supper 

10 00 P u Void unne and save as before 

8 00 A M Void unne and save as before, adding all unne \oided be- 

tiieen 10 00 p m and Sam 

Send the specimens to the laboratory by 9 A M 

The above schedule is tuned so that it meets the habits of the 
average person hvmg m New York It should be revised to 
meet mdividual needs, and adjustments can be readily made 
There is only one direction that must be insisted upon, that is, 
that the mght luine must be collected at a tune begmmng three 
hours after supper and no sooner If this hour is antidpated a 
nocturnal polyuna may be simulated because the mcreased urine 
volume which usually follow s the evenmg meal would be included 
with the mght yeomen A bag contaimng compartments for 
eight 600 c c (20 ounce) wide mouthed bottles with etdied la- 
bels IS furnished the patient This allows one bottle for each of 
the two-hourly specimens and two bottles for the mght urme 
The tune of voidmg is noted upon each bottle when it is re- 
moved to collect the unne 

The speahc gravity and volume are tested m the usual man- 
ner , the chlonds and mtrogen may be detenmned m the mdividual 
specimens, m the total day and mght unne, or m the mixed 
twenty-four-hour amount Volhardt’s method has been used for 
the estimation of chlonds, the hypobromite determmation for 
urea will j’leld results that closely approximate the figures 
obtamcd by the most accurate methods The amount of luea, 
detenmned by this procedure, divided by the factor 2 14, which 
reduces the urea to terms of mtrogen, gives good dupheates with 
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the Kjddahl method for total mtrogen This is not generally 
supposed to be true, but the foUowing table will show that in 
our bands the hypobromite detenmnabon is producbve of 
results that are perfectly adequate from the clinirfll point of 
view (Table I) 


NITROGEN GM PER 100 C C URINE 


EJddaht method. 
2 04 
2 25 
2 20 
215 
161 
2 13 
176 


Bypobromlte method. 
215 
2 34 
215 
215 
136 
215 
176 


Table I — Comparative values for total nitrogen in the unne by the 
Kjeldahl and hypobromite methods The results agree very closely and shoa* 
that the simple hypobromite method is available for clinical use, if the urea 
figure IS divided by 2 14 to reduce it to terms of nitrogen and the result ob- 
tained be considered as representing total nitrogen and not urea nitrogen only 


Case Report — ^Mrs R J sixty-one years old Five years 
ago an ophthalmologic examinabon revealed changes that sug- 
gested some renal or artenal disturbance The systolic blood- 
pressure smee that tune has vaned between 200 and 180 mm of 
mercury For about four years she has become easily fabgucd 
and has famted at tunes, there are occasional dizzy spells, and 
lapses of memory are becommg more frequent, othenvisc no 
mdicabons of cerebral vascular mvolvement have occurred The 
pabent complains of dyspnea on exerbon and some cardiac 
palpitabon on lymg down She has to void her unne once or 
twice at mght There are no further complamts or symptoms 
worthy of note 

Physical Exammabon — A rather small, well-nounshcd fe- 
male who looks about her age The skm is somewhat pale and 
pasty, the mucous membranes and finger-bps are slightly 
cyanosed, the pcnpheral artenes (radial, bradnal, temporal) 
are not thickened, the blood-pressure is 220/140, there is a shght 
pulsabon in the suprasternal notch, the heart, although normal 
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in aze, has a dastmctly heaving apes impulse and a moderate 
accentuation of the aortic second sound, ■which has a dightly 
r^ti yng quahty, the heart sounds are dear and there are no 
murmurs, the lungs give evidence of a moderate degree of 
emphysema, the abdomen is negative, the knee-jerks and pupfl- 
laty reaction to hght and accommodation are normal, there is 
no edema of the ankles nor of the face or back 

TJnne — ^Specific gravity 1017, faintly aod, a faint trace of 
albunun, no sugar, and on microscopic examination, very many 
epithelial cells, an occasional leuko(^'te,*but no casts 
Hemoglobm— Nmety per cent 
Blood Chemistiy: 


Glucose 
Urea nitrogen 
Creatinin 
Unc aad 


Q 12 per cent. 

11 20 mg m 100 c.c. 
1 S6 “ •' 

S 19 “ •' 


Phenolsulphonephthalein.— Forty-sis per cent excreted in 
two hours and ten mmutes 


•niO-HOUR TEST FOR RENAL FUNCTION 


rtse. 

Volaae ce. 

SpeaSc 

gtaTity 

1007 

Ksa 

Xiboina. 

8-10 

174 

Per cest Gtas. 

Percent. Gtaiasi 

10-12 

40 

1015 



12- 2 

22 




2- 4 

48 

1025 



4- 7 

128 

1023 



7-10 

134 

1022 



Total d3>, 

10- S 

546 

1022 

1012 

76 415 

70 715 

57 31 

28 2 9 

Total, 24-bour, 

156S 


1130 

60 


The food consumed during the test was noted bj the patient as follows 
8.15 A M Breakfast, 1 glass water. J cup coffee, 2 tolls aad butter. \ grape- 


1 PM ^*'•'•".1 small plate chicken soup, chicken 1 second jomt and a 
piece of breast. 1 tablespoon fresh string beans. 1 tablespoon of nee. 1 dish of 
fnnt sauce, 1 plate of apple sauce, 1 cak-e, § slice bread 

i V a Supper Not quite } small lobster, i slice bread aad butter S let- 
tuce leasics, 1 small plain cake, 3 teaspoonsful of apple sauce. 
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It is e\ideiit that ^^c arc deabng with a case of marked in- 
crease of blood-pressure The function of the kidney, as revealed 
by the blood chemistry, phthalein e\cretion, and tw’o-hour test 
for renal function is but verj' slightly unpaired It is certain, 
therefore, that there is no marked renal lesion Consequently, 
w e are justified in the assumption that this is a case of so-called 
essential hypertension m which the blood-pressure is the factor 
that has brought about a slight renal arteriosclerosis, some 
cerebral arteriosclerosis (as evidenced by the fainting spells, 
vertigo, and poor memory, while the hemoglobin is normal), and 
a cardiac hypertrophy 

What I wish to discuss pardcularly in this case is the signifi- 
cance of the tw'o-hour test Taking up the significant points 
one by one, and keepmg m mind tliat we wish to determine their 
value particularly m the ambulant patient, we have 

1 The Specific Gravity of the tlrme^ — (a) The maximal 
specific gravity m this case is 1025 In any normal individual 
this should be 1020 or over This patient, therefore, exhibits a 
specific gravity well above the normal, and her power of concen- 
tratmg the unne is satisfactory and perfectly sufliaent to meet 
her needs 

This high specific gravity m itself is evidence of normality 
for only a limited, though very essential, part of renal function 
This is the ability of the kidney to concentrate The total renal 
output for a given period of tw'enty-four hours depends upon one 
other factor, namely, the volume of unne which is excreted The 
specific gravity m itself, if the amount of unne is high, is an 
absolute guarantee of normal renal function There arc onlj 
two conditions which have a unne with a high spcafic gravitj 
in w hich the kidney activity may be impaired These arc passn e 
congestion of the kidney and acute, subacute, or chronic diffuse 
nephntis The types of nephntis which may have such a spcafic 
graxaty are those assoaated with considerable albuminuna and 
edema In them, as xvcll as in passive congestion, there is an 
ohguna and a very much diminished salt excretion Both of 
these doxnabons from the normal can be readily detected in the 
twentx -four-hour speamens, and may make the diagnosis clear 
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m those 3 rare cases in which clinical exanunation does not reveal 
the true state of affairs 

With the two-hour test, m normal persons, a specific gravity 
of about 1020 will be present in one of the specimens regardless 
of the quahty of the diet even during starvation Smce a 
speafic gravity of this hei^t is considered to be such a valuable 
guide as to the abihty of the kidney to functionate properly by 
concentration, you may well ask why should we take so much 
trouble to obtain such a spedmen with an obhgatory high specific 
gravity? This question is a perfectly proper one, and the answer 
IS one •which I trust will aid you somewhat in jud^g of renal 
function In the first place, a casual specimen voided at an> 
tune whatsoever if it has a specific gra-vity of 1020 or over may 
be considered to be as good an indication of normal renal con- 
centrating power as any sample passed m the course of the 
two-hour test, however, a persistently low specific gravity m any 
number of mdividual specimens is of no significance, but if it 
exists throu^out the seven voidings of the two-hour test we may 
be certam that the concentratmg power of the kidnty is lowered 
In the second place, there are no simpler methods of obtauung 
a sample of concentrated urme This may seem an exaggerated 
statement to you We may gam some knowledge on this point 
by notmg the procedure necessary' to force the kidnej’s to con- 
centrate Most of us •would imagme that if no food or flmd is 
taken after supper that the first specimen obtamed after the 
night \oidmg, that is, after an abstinence from flmd of about 
twelve hours, would necessarily be concentrated This is fre- 
quently not the case even m perfectly normal indivuduals 
Many ^ears ago some German mvestigators made the observa- 
tion that there frequently was a polyuna early in the day— 
umnfiuenccd by the diet — and that this holds true may be seen 
from the following examples (Table 11) 
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SPECIFIC GRAVITY OF URINE, LAST TWO FIGURES ONLY 


1 

24 

25 

30 

30 

32 

28 

28 

28 

27 

2 

28 

28 

32 

22 

23 

19 

31 

15 

11 

3 

15 

19 

15 

12 

26 

11 

17 

09 

15 

4 

22 

15 

22 

18 

28 

20 





Table II — ^Specific gravity of unitary Bpccimcnsof normal individuals col 
Iccted on consecutive mornings The unne represents the renal excretion from 
6 a m to 8 a M No food or fluid had been taken after supper of the previous 
day Many of these specimens have a specific gravity below 1020, thus shott- 
ing this procedure has no value as a concentration test 


Carryuig this procedure one step further and giving a di}’ 
breakfast consisting of toast, butter, 1 or 2 eggs, and salt, after 
the night, during which no food or fluid was taken, the same 
unsatisfactory results appear It may be noted from the table 
how the specimens obtained from 11a m to 1pm sometimes 
were greater m amount and of a lower specific gravity than those 
representing the 9 to 11 A M hours This is m all probability 
due to the diuretic action the salt and protem matenals exert 
even in the, absence of an intake of fluid (Table HI) 



llDie 

A U 

Volume, c c. 

Specific 

eniviljr 

Time 

r iL AIL 

Volume c.e- 

SpedSe 

snrlly 

1 

9 to 11 

140 

1019 

11 to 1 

90 

1023 

2 

fl 

192 

1019 

fl 

60 

1026 

3 

fl 

75 

1018 

M 

86 

1022 

4 

fl 

98 

1024 

II 

160 

1015 

5 

If 

184 

1017 

If 

130 

1019 

6 

If 

152 

1019 

fl 

74 

1025 

7 

II 

108 

1019 

If 

105 

1018 

8 

fl 

132 

1016 

II 

66 

1023 

9 

If 

94 

1019 

II 

78 

1018 


Table III — The urinary speamens whose volume and specific gravity arc 
shown here were collected after a dry breakfast consisting of toast, butter, 
eggs, and salt No food or fluid had been taken since the previous night's 
supper It IS evident that as a concentration test this procedure is a failure, 
inasmuch as the specific gravity is frequcntl> bclon 1020 About 100 such 
tests ■were performed — only the results in which cither the 9-11 or the 11-1 
specimen have n specific gravitj below 1020 are detailed in the table 


Other efforts m the same direction* have been made In 
some German Clinics concentration and dilution tests are earned 
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out. Examples of these may be taken from Mimk’s book* 
(Table IV) 


NORMAL INDIVIDUAL CHRONIC NEPHRITIS 


list. 

Vnne. 


rime. 

Unse. 

Tlud 

xsUke» 


Vohxne, 

SpeoEe 

e.e. 


Volume. 

SpeoSe 

cc. 



envity 



e.e. 

SmviUr 


730A.U 



1500 

7 30a m 



1500 

8 00a m 

135 

1029 


8 00a m 

185 

1009 


8 30 a m 

100 

1013 


8 30a m 

295 

1005 


9 00a m 

400 

1003 


9 00a m 

225 

1004 


930a m 

520 

1002 


9 30 a m 

260 

1003 


10 00 a u 

285 

1004 


10 00a 

190 

1003 


11 00 a m 

55 

1015 


11 00 a m' 

215 

1006 


12 00m 

80 

1017 


12 00m 

ISS 

1005 


2.00 P u 

65 

1025 


2 OOP M 

105 

1012 


400p m 

95 

1028 


400p m 

170 

1016 


6 OOP M 

110 

1023 


6 OOP M 

125 

1013 


8 OOP M 

SO 

1027 


8 OOP M. 

202 

1013 


8 00a m 

210 

1031 


8 00a m 

335 

1016 



Table IV — Examples of combined dRution and concentration tests as 
gi^en b> Munfc. 


This method yields results that are as satisfactory, but 
not more so, than the two-hour test However, it entails too 
much discomfort for the patient ever to become a method of 
choice 

There is a possibihty of developmg a simple test that will 
reveal a urine of lugh specific gravity in those capable of excreting 
such specimens A procedure of this sort would probably be of 
greater value to the general practitioner than any of the tests 
for renal function thus far devised 

(h) VartaUon of the Specific Gravity — The vanation of the 
spedfic gravity figures from the highest to the lowest should be 
9 degrees or more In the patient under consideration we see 
that the highest specific gravity is 1025 and the lowest 1007, 
the %anation of 18 degrees presented may, therefore, be con- 
sidered to be well within normal limits In cases of myocardial 
msuffidenc}' and chrome or acute nephritis with edema, this 
abih^ to \aiy the concentration becomes lost and the specific 
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gravity is fixed at a level of about 1020 Why the urme does not 
usually concentrate at higher levels in such patients is a problem 
which remains to be solved There are many types of disease 
in which the urmaty specific graMty remains fixed at lower 
levels — diabetes msipidus, chrome nephritis, marked anemia, 
tlie elimination of edema, cystitis, pyelitis, polyc 3 'stic kidney, 
prostatic hypertrophy, urethral stricture, paralysis of tlie bladder 
(as m tabes dorsahs or tumor of tlie spmal cord), etc In all 
of these instances the power of the kidney to fimctionatc depends 
upon the compensatmg polyuria, if this is lacking we are con- 
fronted with a very senous condition 

Another aspect has been developed in connection iMth tlie 
fix'ation of specific gravity which is of considerable importance as 
a therapeutic guide Lyle and Sharht showed that dunng hot 
weather, when there was a very great loss of fluid through the 
skm, a fixation of specific gravity occurred at a high level ® This 
IS perfectly true Others have expressed the opimon that smee 
the surrounding temperature and the activities of the patient 
have such a far-reaching effect upon the water which may be 
diverted from the kidneys, it w ould be best to keep the patient in 
bed under as nearly constant conditions of rest, temperature, 
diet, etc , as possible There is much to be said m favor of tins 
if we desire to test all individuals under exactly comparable 
circumstances and make classical studies However, if we wish 
to correct a habitual faulty intake of water, it is of the greatest 
value to have tins test performed upon individuals w'ho are up 
and about, eating and dnnkmg tlieir usual meals and performing 
their routme duties It is exactly the value of this aspect of the 
two-hour test that I desire to emphasize during the present hour. 
Given a high fixed speafic gravitj', which occurs because an 
individual is dnnkmg too little water, we may conclude that 
there is a strain put upon all the organs tliat require moisture 
for the performance of llieir physiologic tasks, the skin becomes 
dry and is prone to vanous affections, the mouth is parched, the 
tongue furred, tlie bowels constipated, and the bladder and 
urethra imtated by burning mictuntion These symptoms I 
haxe observed and haxe been able to correct when the patient 
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has been induced to dnnk more ■water "What effects an in- 
suffiaent supply of flmd may have upon gastnc secretion, the 
flow of bile, the blood concentration, the heart-beat, etc , are 
largelj matters of speculation However, there may be some 
symptoms resultmg from the self-imposed privation of water 
•nhich many patients, notabl}* women, voluntarily inflict upon 
themseh es The two-hour test re\ eals this defidency when the 
specific gravity is hi gh and fixed The therapeutic answer to 
the problem is self-evident 

A low fixed specific gravity is a danger signal and its cause 
must be sought The many possible diagnoses that such a state 
of affairs would indicate have already been alluded to Each of 
these conditions demands therapeutic considerations pecuhar to 
itself 

2 The Volume of Night Unne — An mcreased volume of 
urine at mght is knoum as a sign of mabihty of the kidney to 
concentrate, and as a compensatory phenomenon by means of 
which sohds can be elmunated under such conditions It has 
been established that accordmg to the method of the two-hour 
test, regardless of the diet, the mght urme m a normal person 
may be as high as 750 c c , it is somewhat suspiaous of renal 
msuffiaency if it is more than 400 c c. The quahty of the diet 
may materially influence the degree of polyuna when renal 
function IS impaired, the followmg table may sen^e to demon- 
strate this (Table V) 


VOLUME CC 


MGHT URINE WITH TWO-HOUR TEST 


Case. 

1 

2 

3 

4 

5 

6 


Lor piotea diet 
400 
610 
595 
525 
520 
507 


Blgh proteu diet 

780 

1300 

1910 

1170 

1250 

1004 


rc9!e y— \ few examples of patients whose renal function is somewhat 
impaired The nocturnal polyuna disappears with a low protein diet w hen the 
amount of solid matcnal to be excreted bj the kidnes is diminished 
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Inasmuch as a nocturnal polyuna puts a strain upon the 
kidney, it is desirable to eliminate it by means of a proper diet 
It IS evident that the tw’o-hour test earned out on patients who 
are eatmg their customary food •vnll inform us as to the presence 
or absence of an increased mght unne under those circumstances, 
and m that way allow us to judge of whether the diet ought to be 
curtailed m certam respects or whether it should remam un- 
changed The mdication of the particular kind of food ingredi- 
ent that should be adjusted must be obtamed from the chemical 
exammation of the blood and unne 

In our case the mght unne measures 1022 c c This is too 
high and, if possible, should be lessened How it may be reduced 
can be detennmed when we take up the question of sodium 
chlorid and mtrogen elimination What I should hke to em- 
phasi 2 e at this time is that by carrymg out the test m a patient 
who IS pursuing her regular life and diet we know that these 
are imposmg an undue stram upon the kidney and should be 
remedied An example of the value of the present procedure is 
as follows Mrs S earned out the tw'o-hour test while on one of 
the forced high protem diets commonlj’^ m vogue Her mght 
unne, on this regime, measured 1040 c c , a few weeks later, 
w'hile takmg her customary food, the nocturnal polyuna had 
disappeared and the volume of the mght urine was 375 cc 
Obviously m her case the diet need not be changed as far as the 
nocturnal polyuna is concerned The two-hour test, in this 
instance, carried out upon the ambulant patient has given us 
much more valuable information than the more classical pro- 
cedure wnth a set food mtake 

3 The Excretion of Sodium Chlond — ^The total quantity of 
chlonds excreted under the present mode of admimstenng the 
test, that is, while the patient is taking his or her customary 
diet, enables us to judge of the amount habitually mgested and 
excreted in the twenty-four hours In the patient we arc now 
discussing the salt excretion is ratlier high — 11 30 grams Tlus 
is probably one of the causes of the nocturnal polyuna On 
inquiry as to her habits of using salt, w e find tliat <?he is indulging 
in it freely' Her daily output of sodium chlond should be 
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reduced to about 5 grams not only to reduce the nocturnal 
poljTina and reheve the stram upon the kidney but also for the 
possible effect it may have upon the blood-pressure By the 
present method of using the test -R-e have discovered an im- 
portant error m this patient’s dietefac habits vrhich would have 
escaped us had we us^ a tet diet which would have tried out her 
powers of dimmatmg salt. 

4 The Excretion of Kitrogen.— Much that was said under 
salt excretion concemmg the particular adaptabihty of the 
present test as a therapeutic guide holds true as well for the 
unnar)' mtrogen A total <jf 5 to 6 grams of nitrogen a day is 
conadered as the TnimmiiTn daily excretion in the urme if we wish 
to mamtam the health and strength of our patients By mea n s 
of a high starch, low protem diet this can be accomplished The 
above amount oi mtrogen represents an intake of approximatdy 
35 to 40 grams of protem The patient before us has a disease, 
essential hj'pertension, in which ne wish to furnish a main- 
tenance diet and not exceed it She exaetes 6 grams of mtrogen 
m her urme dunng twenty-four hours Therefore we may 
consider that her usual *protdn mtake is within reasonable 
bounds and no further r^tnctions as to her protem food need 
to be imposed The blood unc add is rather high, 5 19 mg m 
100 cc (upper normal limit 3 mg) This may be assoaated with 
an early impairment of renal fimction or it may be significant of 
a disturbed unc-aad metabolism, much as we behei^e it to exist 
m gouty indi\'iduals In either event it would be mdicated to 
d iminish the purm mtake Consequently, our patient has been 
adi^ed to dimmate the meat soups and gravies from her diet and 
to take mostly boiled or steamed meat and after the flmd, 
which has extracted the punn materials, has been poured off 
The blood urea mtrogen and creatimn are well wi thin normal 
limits and no further adjustment of the diet is necessaiy from 
an\ indication they furnish 

It may be north while summanzmg e.\actly what pomts are 
of \-alue to the phj-siaan in the two-hour test The particular 
feature I wish to call jour attention to at the present tune is 
that by allowing the patients to pursue their routine duti^ and 
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customary diets v,e have, m the first place, sutiplified the test 
so that It may be readily earned out by the ambulant individual, 
and, in the second place, have a procedure which gives us a \cr} 
great amount of information upon which to base exact and 
rational therapeutic directions A summary of tlie criteria of 
value and their interpretation w'hen the two-hour test is earned 
out as desenbed, is as follows 


Cnterion ^o^nal 

standirtl 

Maximal specific 10204- 
Era%ity 


Fixation specific Vanation 
gravity of 9 de- 
grees 4- 




Significance. 

Ability of the kidney to concentrate the unne 
If this IS as high or higher than the normal 
standard, renal excretion is satisfactory pro 
vidcd the amount of urine is adequate This 
may be regarded as a definite critenon of rcnil 
function which is independent of the diet id 
ministered 

Long life IS often possible even if the specific 
grainty is below normal, provided the inabilit) 
of the kidney to concentrate is compensated b) 
polyuna, as in diabetes insipidus and a fen 
cases of chronic nephritis 

Normal renal activity is characterized by vana- 
tion of the specific graiity in the two hour 
test 

(o) A high fixed specific graiity may occur in 
normal individuals because they take too little 
fluid to meet their bodily needs The possi 
bility of determining this makes the two hour 
test especially valuable in ambulant patients 
who arc taking their usual amount of food and 
fluid and pursuing their accustomed occupa 
tions 

(b) A high fixed specific gravily may be brought 
about by diseases characterized by edema and 
oliguria, especially myocardial insufficienc) 
and acute or chronic nephritis 

(e) A low fixed specific gravity is found in man> 
widely mrying conditions diabetes insipidus, 
chronic nephritis, marked anemia, thcclimini 
tion of edema, cystitis, pyelitis, polycystic 
kidney, prostatic hypertrophy , urethral stnc 
tune, paralysis of the bladder (is in tabes dor 
sails or tumor of the cord), etc Such patients 

do well as long as polyuna compensates for the 

lick of power to concentrate 
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Cntenon. Xonnxl 

sUndud. 

Nocturnal 750 c c. 

poij'una or less 


Sodium chlond 
excretion 


Nitrogen excre- 
tion 


Significance. 

A high night unne means that the ladne> is 
putting forth a greater effort than it normaIl> 
should This overstrain may cause fatigue, 
that is, functional damage, if continued mdef- 
imtel> In nephritis, the mcreased night urme 
may be reduc^ by curtailing the food mtake 
By testing the ambulant patient vrhile on his 
normal diet ive are m a position to judge as to 
the effect the customary food and habits have 
upon the volume of night unne and to advise 
the patient mtelligentl> as to the modification 
of the diet The chemical exammations of the 
urme and blood tell us in 'uhat respects the 
food intake should be changed 

This IS being taken in greater amounts than 
necessary if more than 5 grams are present in 
the twenty-four-hour unnar> specimen The 
amount in the food should be reduced if thera- 
peutic indications demand it If the amount 
in the unne is veiy Ion and edema exists, then 
the elimination of salt is insuSiaent and the 
amount in the unne cannot be regarded as an 
index of the quantity in the food 
If 5 or 6 grams are eliminated in the unne, there 
IS sufiiaent protein in the food to mamtain an 
individual’s health and strength, provided the 
diet contains a considerable amount of starch 
Unless the disease is of such a nature as to de- 
mand the restnction of protein food it is not 
necessarj to limit the protem ration 
The blood, uncaad, urea, and creatinin indicate 
whether there has been an> retention of these 
products. These findings must be taken into 
consideration with the unnarj analyses in 
order to come to a de&nite conclusion regard- 
ing the kind and amount of protein food that 
IS best for the patient in question 


It IS obvTous that man) pomts vihich may be utilized for the 
patient s benefit may be deriv’ed from an analysis of the twent)'- 
four-hour specimen for salt and mtrogen, while the customart' 
food IS taken, that would be valueless and even misleading with 
other forms of diet 
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CLINIC OF DR. WALTER M. KRAUS 
DEPAS.mE3fT or MEiABorisir, Vakderbilt Ciinic 


THE HEDROLOGIC CAUSES AND EFFECTS OF DIABETES 
MELLITUS AND THEIR TREATMENT » 

A. The Netsxologic Causes of Diabetes Melhtas. 

B. The Neurologic Effects of Diabetes MelUtus. 

L Neurologic Conditions Due Primarily to Diabetes 
Melhtus 

TT- Neurologic Conditions Not Due Primarily to Dia- 
betes Mdhtus 

1. True Multiple Peripheral Neuritis 

2 Herpes Zoster 

3 Cerebral Accidents of Vascular Origin 

4 Arteriosclerotic Conditions Causing Pain. 

5 Vasomotor and Trophic Diseases 

UL Neurologic Conditions of Doubtful Origin 

C. Treatment. 

D. Conclusion. 

A. THE ItEXIROLOGIC CAUSES OF DIABETES MELUTUS 

On theoretic grounds it would be expected that it would not 
be difficult to find diabetes melhtus after certain lerions of the 
brain, spinal cord, and penpheral nen es Disease of the pathway 
from the center of Claude Bernard in the floor of the fourth 
ventride to the spinal cord and thence to the adrenals would 

1 A complete renew of the literature and the statistics of the 450 teoonls 
examined at the Metabohc Department of the Vanderbilt Oimc of the New 
YorL College of Phy’scians and Surgeons will be given m a paper to appear later 

I wish to express my t h a nl a to Dr Herman O Mosenthal for the privilege 
of working in the Metabobc Chmc and of renewmg the splendid ra«»« reports 
gathered there dunng the last ten years 

vox. 4— IS 


325 
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appear to furnish abundant cause for diabetes As a matter of 
fact such an etiology is very rare Tumors of the medulla asso 
ciated with permanent diabetes as well as tumors of tlie ccrMcal 
cord and vagus ner\'e have been reported But tliese arc curi- 
osities Trauma of the head causes a transitor}' glycosuna 
in a considerable number of cases, but permanent glycosuna 
(diabetes mclhtus) is very rare from this cause 

Briefly, therefore, the neurologic causes of diabetes mcllitus 
arc of minor importance 

B THE NEUROLOGIC EFFECTS OF DIABETES MELLITUS 

These are of much greater importance They have been 
recognized for many years Herpes zoster was first desenbed 
by Barbier in 1856, neuralgias, by Worms in 1880 Absence 
of knee reflexes by Bouchard m 1884 Fischer describes diabetic 
pseudotabes m 1886, v Leyden desenbed polyneuntis in 1888, and 
Leichtcntntt and Williams desenbed postenor root and column 
disease in 1893 and 1894 respectively Thus these compli- 
cations are not new to us 

1 Neurologic Conditions Due Primarily to Diabetes Mel* 
litus — The most frequent neurologic sign m diabetes mellitus is 
increase, absence, or dimmution of the deep reflexes of tlie leg, 

1 e , tlie knee and Achilles’ jerks Absence of the deep reflexes 
of the arm as i\ell as of the superficial reflexes (abdominal and 
cremastcnc) occurs much more rarely Increase (hyperrcflcxia) 
occurs in about 10 per cent of the cases Diminution (hypo- 
reflexia) and absence (areflexia) in about 30 percent of the cases, 
as a review of 450 case reports from the Vanderbilt Clinic 
records shows The Achilles jerks were absent in 64 per cent 
of 37 cases, showing that the Achilles jerks are absent more 
frequently than the knee-jerks This has also been maintained 
by Williamson who has devoted much time to the question 
Therefore in every case of diabetes tnelliliis the Achilles jcrls 
should be tested as well as the hiec-jerhs The reflexes arc not 
always equally affected (Case No 1), any combination of 
normal, dimmishcd, or absent reflexes may be found at tlic kncc<; 
and ankles Nor is the condition of the reflexes alwajs per- 
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manent Occasionally they become more normal after a penod 


^t(proximaQ 



Fig 34 — Diagram of the parts of a t> pical sensory and motor penpheral 
neuron C, Cell C (Motor), Motor cel! C (Sensory), Sensory cell N-N, 
The line of intervertebral foramina T (Distal), The penpheral terminals of 
motor and sensoiy libers T (Proximal), The central terminals of sensory 
fibers which end in the spinal cord and medulla oblongata C (Motor) to 
N, The motor root C (Sensory) to T (Proximal), The sensory root (radicular 
portion of the trunk, of the penpheral neuron) N to T (Distal), The motor 
and sensory nerve (neural portion of the trunks of the penpheral neurons) 
Disease of the entire peripheral neuron may be called "penpheral neuron- 
itis", disease of its cell, "cellular penpheral neuronitis", disease of its trunk or 
axonc, "truncular penpheral neuronitis", disease of its terminals, "termmal 
penpheral neuronitis " Up to N the trunk 15 known as a spinal root, beyond, 
as a nerve, so that truncular penpheral neuronitis may be divnded mto radicu- 
litis and neuntis The roots arc partially within, partially without the sub- 
stance of the spinal cord, so that there may be a further division into intra- 
medullar) and extramedullary radiculitis This may affect either one of the 
roots, motor (antenor), sensor) (postenor), or both The predommant le- 
sion in diabetes mcllitus is an intramedullary postenor radiculitis 

of time This is relatively infrequent This hj-po- or areflena 
may be considered T^pe B of those neurologic disorders of the 
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spinal root which result from diabetes melhtus (See page 235 
for a Table of the various types ) 

Increase of the reflexes is designated Tj-pe A This may be 
due to shght imtation of the same nature, which, earned to a 
greater intensity, leads to hypo- or areflexia The effect of 
various factors in causing ibis sign has been studied in Ibis 
senes of 450 cases, and none have played a part except the 
seventy of the disease Age, sex, race, nutntion, duration. 



Fig 35 — Dutgrammatic repro- 
duction of a photograph of a section 
of the postenor part of the spinal 
cord at the entrance of the postenor 
root Severe diabetes inellitus 
March] stain The stnped area is 
the white matter The white area 
(G), the gray matter The dotted 
area, the posterior root showing de- 
generation (After Williamson ) 



Fig 36 — Diagrammatic repre- 
sentation of the areas of ntrophy in 
the postenor columns in diabetes 
mcllitus Black, normal White, 
degenerated Dotted, gray matter 
1 Cervical cord 2 Lumbar cord 
(After Williamson } 


addosis, blood-pressure, and artenal conditions played no part 
so far as the statistics show The cases were dassiflcd as severe, 
moderately severe, and mild The knee-jerks were absent in 
SO per cent of the severe group, 36 per cent of the moderately 
severe group, and but 22 per cent of the mild group Tlius it 
appears that, contrary to those factors noted above, llic seventy 
of the case is of importance 

The pathologic basis for the absence of deep reflexes is a de- 
generation of part of the mtramedullary' portion of the postenor 
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root (Fig 34) Indeed, there are pathologic reports of such 
degeneration without any areflexia The eiidence for this is 
dear cut and suffiaent to warrant its acceptance WlUiamson, 
Kalmus, Scheigger, and others have demonstrated this involve- 
ment of the rntramedullaiy portion of the posterior roots with 
resultant degeneration of the central contmuations of th^e 
fibers m the posterior columns up to the nudei of GoU and Bur- 
dach m the medulla (Figs 35, 36) It is most con^icuous m 
the cervical and lumbar enlargements The degeneration begins 
just vnthn the pia mater 

The next stage dmically resulting from this degeneration is a 
group of symptoms This consists of paresthesise and partial 
areflexia ^ee-jerks and Achilles’ jerks or dther). In other 
words, Tj^ie B plus paresthesise This wiH be called Type C 

Case I — Dispensarj' No 1080 A R Female 
The patient is sixty-five years of age Married 
Chef Complatnl — Polj dj^isia, polyuna, and weakness 
Present History — ^The onset of the disease was in 1915 The 

patient has been on a moderatdy restneted diet without ever 
being sugar free She has lost IS poimds and feels weak She 
has suffered with pains in the left leg for three months These 
are worse at mght and occaaonally awaken the patient 

Past History — ^There is no history pomtmg to venereal 
disease The patient demes the use of alcohol 

Physical Examination — October 29, 1919 The patient is a 
poorly nounshed woman The pupils are normal A systohe 
murmur at the apex was not well transmitted The heart was 
not enlarged The artenes were not palpable. The blood- 
pressure was 155/85 There was shght dulness at the apices 
Neurologic Status — Cranial Nerves — ^AU the cramal nen-es 
w ere negatii e 

Sensation — ^The sensation was normal throughout, with the 
exception of tenderness of the calf on the left 
Co-ordinalioi and Movement — Normal 
Reflexes ^The left knee and Achilles’ jerks were absent. All 
the otlier reflexes w ere normal 
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November 20, 1919 The reflexes were the same as found in 
the first examination There \\ as 0 36 per cent sugar Ace- 
tone -f- 

Diagnosts — ^Partial unilateral mvolvement of the mtra- 
medullary portion of the lumbar and sacral postenor roots 

Comment — ^This case at first gives the impression of a uni- 
lateral saabc neuralgia, however, the absence of the knee-jerk 
mdicates more than saabc nerve mvolvement There is no 
evidence of neuntis 

The type ]ust desenbed may have another sign and symptom 
added, dissoaated hypo-esthesia or cutaneous sensory changes, 
involving toudi sensation and sparing pam and temperature 
sensations This is Type D 

Case n — ^Dispensary No 1216 C C Male 

The patient is fifty-two years of age 

Chief Complaint — General weakness, constipation, and numb- 
ness m the hands and feet 

Present Illness — Sugar was first discovered on February 2, 
1920 For four weeks before the sugar w’as found the patient 
noticed a feehng of numbness m the extremities and of “pms and 
needles” m the hands and feet There were occasional shooting 
pains m the extremities The patient has lost 18 pounds since 
the onset 

Past History — ^There is no history of alcohol or of venereal 
disease 

Physical Examination — ^February 9, 1920 The pupils are 
normal The cardiovascular system is normal The blood- 
pressure 110/80 There are no abnormal pulmonary signs The 
abdomen is negative 

Neurologic Status — Cranial Nenes — ^Negative 

Co-ordinattan and Movements — Normal There is no ataxia 

Sensation — There is dimmished sensation to cotton wool of 
“glove and stocking” variety, dimmishmg to normal at the 
elbows and knees There is no change in sensation to pin pnek 
or to heat or cold 

Reflexes — Biceps, radial, penostcal, and Achilles’ jerks not 
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obtained The triceps and knee-]erks were present and equal 
(R=L), but diminish ed Nerve trunks not palpable or 
tender 

Unite — ^Sugar, 8 per cent Acetone + Diacetic + Spe- 
cific gra^ity 1032 Wassermann negative in the blood 

—Partial lesion of the intrameduUarj' portion of 
the postenor roots 

Comment — This case would give the impression of a multiple 
neunbs were it not for the absence of weakness and atrophy and 
of changes in sensations other than hght touch 

To all of these may be added signs of disturbance of pro- 
pnocqihve sense, atana, changes in vibration sense, and the 
sense of porition at joints This is the condition known as 
Diabetes pseudotabes 

Casein — ^Dispensary No 1307 R A. Male 
The patient is fifty-se\'en years of age 
Chef Complaint —Difficulty in walkmg Pams in the arms 
Past History — There is no history of alcoholism There is a 
history of ^hihs at thirty-six years of age, with sore throat, 
and intis two years later 

Present Illness — Sugar was discovered seven years ago, at the 
same time the patient noticed a tremor of the arms and some 
difficulty m walking which has persisted unbl now There ts no 
history of any sphincter disturbances The patient has lost 
33 pounds He now has shootmg pains in the arms 

Physical Examination — The patient is a well-nounshed man 
weighing 155 pounds Blood-pressure is 135/88 The arteries 
are palpable The heart is negative 

Neurologic Status — Cranial Nenes — ^Negative The pupils 
react uell to hght and accommodation 

Co-ordination and Mozements — There is no paralysis No 
atrophy There is some unsteadmess of gait (ataxia) The 
finger-nose test is poorly done, both right and left There is a 
tremor of both hands The heel-knee test is poorly done (ataxia) 
The sense of position is absent m the muscles of both b-nndg 
With the ejes shut the patient is quite unable to mutate with 
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one hand tlie position of the fingers in the other nhen this is 
vaned by the examiner 

Scusalton — ^Vibration sense normal (For other propriocep- 
tive senses see above ) Temperature, touch, and pain senses 
are normal 

Reflexes — ^Both the knee and the Aclulles jerks are absent, 
otherwise the reflexes are normal throughout 

The exanunation of the blood and spmal fluid was found 
negative for s^'phihs 

Unne — Sugar -1- Acetone, none 

Diagnosis — A case of diabetes pscudotabes or diabebc 
ataxia Intramedullary posterior radicuhtis of the cervical 
(pam, tremor, ataxia) and lumbar (abnormal gait, ataxia, 
areflexia) segments 

Comment — The absence of any symptoms indicating antenor 
horn disease is noteworthy 

A further stage (Case IV) shows changes m temperature and 
pain sensations m addition to those of touch This approaches 
the sensorimotor type of penpheral or multiple neuritis typified 
by elcohohc neuritis except that the voluntary muscles arc not 
aflected and the lower extremities are usually affected, while ab- 
normahtics of tlie upper cxtrermties are absent The symptoms 
of areflexia, ataxia, and clianges m cutaneous sensations arc of 
posterior root ongm and not of penpheral ongm No furtlicr 
signs (antenor roots) are present Pathologic evidence supports 
this 

Case IV — Dispensarj' No 167 A A Male 

The patient is fifty years of age 

Chief Complaint — Diabetes and pam and numbness in tlic 
legs 

Past History — ^There is no history of alcohol or venereal 
disease 

Present Illness — ^Two years ago the patient began to have a 
severe pain radiatmg downward m the nght leg He also had 
numbness in it and a feeling of “pms and needles ” One jear 
later sugar was discovered in tlie unne llie patient lost aa 
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pounds in four y ears He now complains of severe pains in botii 
legs radiating from the sacral region to the toes Tmglu^ and a 
feelmg of “pms and needles” still present The skm is tender 
over the legs Radiatmg pams m the lower abdomen 

Physical Examination — The patient is an old looking man, 
very poorly nourished, and weighmg 106 pounds 

Cranial Nerses — Pupils react to hght and accommodation 
There is a shght nystagmus to the left 

The heart is enlarged to the left The artenes are palpable 
The blood-pressure is 150 The abdomen is negative 

Reflexes — ^Knee- and Achilles’ jerks are absent There is 
no Babinski or clonus The arm reflexes are normal 

Movement and Co-ordination — These are negative with the 
exception of myotome contractions of the extensors femons 
occunmg on trymg the knee-jerks These last over one mmute 
before subsidmg There is no atrophy, but some general weak- 
ness (emaaation) 

Sensation -—Sensations of touch, heat, cold, and pam absent 
m the feet This dimimshed m mcreasmg degree gomg up to 
the knee, nhere sensation was normal 

Urine — ^Sugar 3 5 per cent Acetone -{- Diacetic negative 
Diagnosis — ^Partial mtrameduHary postenor radicuhtis m 
the lumbosacral region 

Comment — The complete absence of local weakness and 
atrophy is stnkmg and mdicates the diagnosis 

A syrmgomyehc type of dissoaation has been reported 
(absence of pam and temperature sense \nth the presence of 
touch sense) 

In a feu cases changes m the anterior horn cdls have been 
reported But this is •serj’ imcommon Further, dmical e\'i- 
dence of such mvolvement is extremely rare It mav be respon- 
sible for the faaal palsies mentioned below 

The frequenej' of cases m Tjqie A m the senes was 10 per 
cent , of Tj-peB, 30 per cent , of Types C and D, 5 per cent , 
of Tjpe E, 0 4 per cent., and of Type F, 0 2 per cent (1 case) 
(See page 235 for summarj' of tj-pes ) 

The pictures described are not aluajs so complete One or 
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another sj-mptom maybe absent, so that almost any combination 
may be found 

Combmed with these \arious manifestations of an intra- 
medullary posterior radiculitis, as it may be called, arc neuralgic 
pains, Tj’pe G (See Cases I-IV) Ihese are \eiy' frequent in 
diabetes, over 25 per cent m our senes These have, in all 
probabihty, tlic same origm as the other sjTnptoms mentioned 
above Theoretically this is quite possible, but up to tlic present 
tlierc IS not adequate pathologic proof F ur tliermore, all of tliese 
pains are not of the same ongm They are sometimes complained 
of in tlie calves due to flat-foot, sometimes due to local arteno- 
sderosis as well as a number of other diseases of tlie roots or 
nerves, all of which causes must be ruled out Pam may be 
produced by disease of any part of the trunk of tlic peripheral 
sensor^' neurones The pam of tabes, of synngomyclia, and of 
various causes of root imtation may be dted as examples 
Neuralgic pains of diabetic ongm may occur in the area of 
distnbution of any of the spinal nerx'cs or tlic tngcminal In 
the former they appear most commonly as bradual neuralgias 
(Case m), crural neuralgias, and sdatic neuralgias (see case 
reports) The other forms are found as veil In one case at 
the dime a bilateral meralgia paresthetica vas found in the 
femoral distnbution 

Ulcerations and gangrene arc uncommon Tlic}' liavc oc- 
curred m but s cases of the Vanderbilt scries, about 0 1 per 
cent All cases were over forty-five years of age These occurred 
on the toes or on the soles of the foot Tlic gangrenous area 
IS anesthetic These conditions must be differentiated as to 
etiology from ulcerations and gangrene due to S)ningomyclia, 
spina bifida, tabes dorsahs, myelitis, and Rajmaud’s disease 
Arterial diseases may play a part m causing the diabetic form, 
as is emphasized by other obscn’crs and by the fact that all 
the cases occurred in tins senes in patients over forty or forty- 
five 

The cause of these might be spinal, radicular, or neural (neu- 
ritis) At present the cxadcnce is not conclusix e enough to say 
mth certainty, but the great prevalence m otlicr diseases affect- 
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ing the posterior roots or thdr spinal trophic centers lead to 
the theory that thee also have thdr origin in radiculitis 

To now a serie of S picture have been decribed Thus 
far a discusrion of peripheral neuritis has been omitted, but this 
will be tat-PTi up shortly For the present we have an irfrarredul- 
lary radtcuhlis forming the baas of a varietj* of tj'pe of neurologic 
disease. The pariiologic evidence for the first 5 is eaaly avail- 
able in the references ^ven above particularly Schwdgger, 
who reviewed the hterature up to 190S 

To emphasize these tj'pes a brief r£sum6 of eadi will be given 
Type A Increased reflexes Hv’perreflexia 
TypeB Diminished or absent reflexes Hj-po-or areflexia. 
Tj'pe C Hi'po- or areflexia plus paresthea$ in the ex- 
tremities, all, two, or only one 
Tj'pe D. Tj'pe C plus changes m h^t toudi sensation 
Tj-pe E Tj-pe C or D plus changes in some of the pro- 
prioceptive senses f e , musde and jomt sense 
diabetic pseudotabes 

Tj-pe F Tj-pe D plus changes m pain and temperature 
sense 

Tj'pe G Iveuralgia, which maj* comphcate anj* of the 
other tj'pe 

Tj'pe H Ulceration and gangrene which maj* complicate 
anj* of the other tj-pe 

The tj'pes descnbed maj* be combined as has been suggeted 
or m other waj's Almost any coirhnat.on tray exist The 
intoxication is not alwaj's such as to cause permanent «ngng and 
sj'mptoms It is like the poison of diphtheria in the sense that 
the mtoxication maj- not produce permanent results Treat- 
rnent helps the condition The nature of the torin is not known 
Addosis or the degree of hj'perglj'cerma do not appear to be 
factors, but the sei entj* of the disease does What the nature 
of the substance is remains to be discovered 
The important points to bear in mind are 
1 That diabetes mdhtus produces in nervous structures a 
partial system disease, temporarj or permanent, mxohmg the 
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intramedullar)' part of tlie posterior roots and tlicir central 
continuabons 

2 That this partial system disease may select, m any com- 
bmabon, the various funcbonal groups of fibers of tlic posterior 
roots havmg to do with toudi, temperature, cutaneous or deep 
pam, propnocepbve senses or the reflex arc 

Tins form of neurologic disease is a result of diabetes mcUitus 
and IS present in some form in at least 60 per cent of the cases 

n Neurologic Condibons Not Due Primarily to Diabetes 
Melhtus — 1 True multiple peripheral neuritis is a ranty in 
diabetes melhtus All wnters agree about this If tlie cases 
desenbed above are ehminated few cases of neurologic involve- 
ment remam In our senes but one instance of t)'pical poly- 
ncubbs, 1 c , a picture like that of alcohohe neunbs, occurred 
The man w'as also a chrome alcohohe, so tliat the case must be 
omitted Thus m 700 cases no instance of true sensorimotor 
polyneuritis imth the weakness (or paralysis), atrophy, electric 
and sensory changes of this syndrome was found A complete 
review' of the hterature reveals the following rcmarlvablc state 
of affairs First, tlic cases desenbed as havmg neural changes 
on pathologic examination (11 m all) were none of them of the 
sensonmotor type On the other hand, the cases described as 
"polyneunbs” were none of them w ell defined as to the absence 
of other causes or the presence of the syndrome Findley’s case 
W'as tuberculous, with a posibxe sputum, and died durmg an 
attack of fever Mannesco’s and Nonne’s cases show ed marked 
degenerations of the antenor horn cells which would naturally 
cause a dcscendmg degeneration m the nerves Nonne’s re- 
sembled progressive muscular atrophy ratlier than pol)ncunhs 
Hartmann and Schrottenback, m Lew andow sky's Sjstcm, sa) 
“The anatomic basis of ncuntic diseases m diabetes has been but 
httle mx estigated ’’ They arc undoubtedly correct There is no 
evidence to pros e the existence of a true sensonmotor pol) neuritis 
due to diabetes That no such case appeared in o\ cr 700 cases at 
the Vanderbilt Chmc is stnkmg The matter must be left as fol- 
low s 1 There is no pathologic evidence 2 It is agreed tliat the 
occurrence is rare 3 It is quite possible tliat pol)iicuntis may 
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occur during diabetes, as do other conditions, but other causes 
for the condition must be sought It is well known that two 
poisons acting upon the nervous system may cause a disease 
which one alone will not Alcohol is such a cause, and the fre- 
quency of this m so-called diabetic polyneuritis has been em- 
phasized bjf most ivnters on the subject The diabetic condition 
plus another may faahtate the occurrence of polyneuritis, but it 
does not cause it alone The importance of this m treatment is 
obvious Mononeuritis of the saatic or its branches, the femoral, 
obturator, and ulnar are reported They are rare The causal 
relations between these and diabetes must be do^y mvesbgated 
m every mstance and the possibihty of a radicular ongm or a 
non-diabetic cause must be considered 

2 Another disease which occurs durmg diabetes is herpes 
zoster This is unusual and is probably mtercurrent rather than 
causally related 

3 Cerebral acadents of vascular nature causmg hemiplegia, 
etc , must be regarded as due to artenosderosis and not diabetes 
They are mtercurrent conditions, as herpes zoster Inteimittent 
daudicabon of the cerebral vessels may occur with transient 
paralysis 

4 Intermittent claudication of the vessds of the legs (dys- 
basia angiosderotica) occurs during diabetes and must be regarded 
as of vascular origin rather than of diabetic ongm The part 
which artenal disease may play m causmg symptoms of neuro- 
logic ongm IS great It must be remembered that the age of the 
patients is most often over forty or fifty Artenal disease ap- 
pears to have a defimte predisposmg influence on gangrene 
To what degree it may play a part m the other types is less 
certam at the present tune 

5 Other conditions have been reported, such as Raynaud’s 
and other vasomotor and trophic disorders These do not appear 
to be more than intercurrent or concomitant conditions 

in Neurologic Conditions of Doubtful Ongm — 1 Eye 
palsies may occur External rectus paralysis and partial third 
ncr\'e paraij'sis are rare findings Argyll-Robertson pupils oc- 
casionally are found and may lead to confusion with syphihs 
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When diabetes pseudotabes is present the diflerential diagnosis 
IS more difhcult But the absence of sphincter disturbance and 
biologic tests indicating syphilis •vnll estabhsli the cause 

2 Faaal palsy occurs m a few cases It is usually transient 
and may be the first sign of diabetes The site of the lesion is 
not known with certamty 

Treatment — ^The essential thing is to decrease tlie seventy 
of the disease by' diet In this way the symptoms may be 
reheved, parfacularly the paresthesia, cutaneous sensory changes, 
and neuralgias The result may not appear at once Mainte- 
nance of a ngid diet bnngs improvement m most cases after a 
while 

Summary. — ^The neurologic signs and symptoms resultant 
from diabetes are very' common (60 per cent ) They arc dc- 
senbed m three groups The first due pnmanly' to diabetes 
mcllitus and resultant from parhal system disease involving tlic 
intramedullary portion of the postenor roots and their central 
contmuations Such cases should not be called “ncuntis,’' since 
this term is a imsnomer leading to a misunderstanding of the 
pathologic basis of the symptoms of the group The second 
group is due to causes other than diabetes, but possibly pre- 
disposed to by' it The third group is made up of cramal nerve 
palaes whose pnmary causal relation to diabetes and pathologic 
ongm remams to be deaded 
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THE CLINICAL DETERMINATION OF VENOUS AND 
CAPILLARY PRESSURES 

Discussion of the More Important Methods for Determi- 
nation of Venous and Capillary Pressures. Methods Found 
Most Accurate and Practical for Clinical Use Normal Values 
and Conditions m Which Deviations from Normal are Found 

The measurement of venous and capillary pressures has been 
undertaken at mtervals durmg the past by a considerable 
number of workers u^g a variety of different methods For 
the most part the problem has been taken up as a phyaologic 
iniestigation, but in a number of instances, more especially in 
recent years, dimcal studies have been made to detenmne not 
only normal values but also the nature of pathologic deiiations 
from the normal Such dimcal studies ha\ e been made possible 
by a gradual improAement and simphhcation m the methods 
used, but m spite of this impro\ement the determmation of 
these pressures has rcmamed a task requiring rather too much 
in the way' of apparatus, time, and skill to make it practicable 
as an ordmary’ dmical procedure 

The practical apphcation of such determinations has been 
n orked out m only' a limited degree as y et A number of inves- 
tigators, mdudmg m recent years Hooker, Brown, and Clark 
in this country, ha\ e noted the mcreased v enous pressure found 
ivith cardiac insufficient , and Rrauss has reported an increase 
m capillary pressure m this condition, with a decrease in hyper- 
tension, nephritis, arteriosderosis, and diabetes Variations 
from normal hai e been found also m the \ ascular and \ asomotor 
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disorders, as m the Rajoiaud sjudrome, in tlirombo-angiitis 
obhterans, m ischemic gangrene, and in neurotics and patients 
■vntli vasomotor mstabihty In the diagnosis of mechanical 
venous obstruction the determinations have proved of \-aluc, 
espeaally ^^hen umlateral or localized increase of pressure has 
been found 

The work undertaken in this dime has consisted largely in 
trying out and comparing vanous methods w’hich have been 
desenbed for the determination of these pressures, and m devising 
new methods and modifications of the older ones in tlie hope of 
ehimnatmg many of the difficulties and sources of error en- 
countered It IS felt that a discussion of these tcchmcal diffi- 
culties and a desenpbon of the methods finally adopted as most 
practicable and most reliable may prove of some value to other 
investigators in this field To this will be added a bncf summary 
of chmeal findmgs in the senes mvesbgated to date 

VENOUS PRESSURE 

For the determmabon of venous pressure compression 
methods w’ere first used Following tlie techmc of Hooker, 



Fig 37 —Glass capsules 


Browm, and others, glass capsules of vanous forms were emploj cd, 
eitlier covered with a loose rubber membrane, as Brown recom- 
mends, or sealed directly to the skin, according to the technic of 
Hooker, and then connected to a water manometer and mflabng 
bulb The ones found best adapted to the latter method arc 
shown m Fig 37, A and B These are rcsjiccbvcl} IS and 20 
mm in diameter 

As recommended by Hooker, the capsules were at first scaled 
to the skin inth collodion This, how e\ er, is a tedious and bme- 
consuming process, an air-bght seal is secured with difficult}, 
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collapses, and the point at \\luch, being collapsed, it again be- 
comes visible w hen the picture is reduced Brou n collapses the 
vem in the capsule, then strips the vem pro\inially from the 
capsule as far as a valve, or keeps it compressed with the finger, 
then gradually reduces the pressure m the capsule until the 
stripped portion fills Neither of these methods has proved to 
be entirely satisfactory The collapse of a superfiaal vein does 
not occur suddenly when the external pressure reaches a certam 
pomt, but progresses gradually as the pressure is increased 
The degree of distention of a vein is then a pomt of eqmhbrium 
betiveen a number of factors The forces which tend to distend 
the vein are mtemal pressure and the resistance of the wall and 
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Fig 39 — Factors influencing sizl of 'vein in venous pressure readings by 
compression methods 


surroundmg tissues to compression, those which tend to reduce 
its size are the external pressure, the elastic tension of the vessel 
wall and surroundmg tissues, and the tone of the muscle-fibers 
m the vem When external pressure is increased the sum of the 
latter factors becomes greater than the sum of the former, and 
the degree of distention decreases Now, however, the elastic 
tpniinn of the vessel w all and tissues has a smaller value, smee they 
are stretched less, and when this decrease balances the increased 
value of external pressure a new pomt of equihbnum is reached, 
the vem havmg a smaller diameter than at the lower external 
pressure This gradual decrease m diameter takes place through 
a considerable pressure range before complete collapse occurs 
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anil when secured it is usually frail and incapable of ret aining as 
high a pressure as one often desires to use Various other ad- 
hesives were tried before a satisfactory one was found As now 
used, this consists of Burgundy pitch melted with about one- 
fourth its quantity of inspissated Canada balsam and allowed to 
cool Such a misture becomes soft and highly adhesive a httle 
above body temperature In usmg, the glass capsule is warmed 
and Its edge rubbed across the surface of the pitch A film 
of the melted pitch adheres to the glass In order to avoid 
excessive heat the operator should test the temperature of 



Fig 38 — Diagram of apparatus for determinatioa of venous and capiUaiy 
pressures by compression method For readmg maximum capillary pressures 
a smgle-tube vrater manometer, vnth reservoir at the lover end, vas coimected 
m the circuit, for con\enience in measurmg the higher pressures (After 
Hooker ) 

the glass carefully against his oivn skin before applying the 
capsule to the pabenL The capsule is now placed upon the 
spot selected and pressed down for a few seconds, when it will 
adhere firmly A moist or greasy skin may require deanmg with 
alcohol and ether before the capsule is apphed 

For inflatmg the capsule a cautery bulb may be used with the 
air bag about half-filled By compressmg the latter with the 
hand a rapid and dehcate control of pressure may be mamtamed 
The subsequent teclmic vanes Hooker and others vary the 
pressure m the capsule while notmg the point at which the vem 
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collapses, and the point at which, being collapsed, it again be- 
comes visible when the pressure is reduced Brown collapses the 
vem m the capsule, then stnps the vem pro\imally from the 
capsule as far as a valve, or keeps it compressed with the finger, 
then gradually reduces the pressure in the capsule until the 
stripped portion fills Neither of these metliods has proved to 
be entirely satisfactory The collapse of a superfiaal vein does 
not occur suddenly when the external pressure reaches a 
pomt, but progresses gradually as the pressure is mcreased 
The degree of distention of a vein is then a pomt of equihbnum 
between a number of factors The forces which tend to distend 
the vein are internal pressure and the resistance of the wall and 
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Fig 39 — Factors influencing size of vein m vinous pressure readings by 
compression methods 


surroundmg tissues to compression, those w'hich tend to reduce 
its size are the external pressure, the elastic tension of the vessel 
wall and surroundmg tissues, and the tone of the muscle-fibers 
m the vem When external pressure is mcreased the sum of the 
latter factors becomes greater than the sum of the former, and 
the degree of distention decreases Now, however, the elastic 
tension of the vessel w all and tissues has a smaller value, smee they 
are stretched less, and when this decrease balances the increased 
value of external pressure a new pomt of equihbnum is reached, 
the vem havmg a smaller diameter than at the lower external 
pressure This gradual decrease m diameter takes place through 
a considerable pressure range before complete collapse occurs 
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venous needle is introduced directly into the vein The needle is 
with a fluid-column manometer, with the fluid at a 
height well above the pressure to be expected m the vein Upon 
opemng the stop-cock the fluid drops until the hydrostatic 
pressure of the column equals the pressure m the vein No 
blood should enter the cannula, the flow being always mto the 
v pin The manometer is flUed with sterile physiologic saline 
solution and the glass and rubber parts are easily detadied for 
sterilization in the autoclave 

The apparatus shown m Fig 41 consists of a vertical glass 
manometer tube, mounted over a millimeter scale, to which is 
coimected by a Y-tube a parallel vertical tube with a reservoir 
at the upper end To the latter tube a side tube with stop- 
cock IS attached for convenience in lowermg the fluid level m 
the manometer A long rubber tube with a pinch-cock leads 
from the stem of the Y to a stop-cock provided with Luer con- 
nections at each end 

In using this apparatus it is first necessary to establish a 
zero pomt on the scale Montz and von Tabora show ed that m 
the recumbent position the orifice of the nght aunde hes 5 cm 
below the antenor surface of the chest wall at the level of the 
fourth nb, or 1 to 2 cm lower w'hen there is pigeon-diest de- 
formity of an excessive amount of subcutaneous fat To deter- 
mine this level a square is used which han a long arm about 
50 cm m length and a short arm of 5 cm The long arm 
carries a spirit level With the patient recumbent and his 
shoulders horizontal, the square is placed transversely on the 
chest at the lev el of the fourth nb, the end of the shorter arm is 
brought against the skm of the axilla, and a mnA made at the 
pomt of contact, this mark then bemg 5 cm v ertically below the 
anterior surface of the chest wall The manometer is placed on 
a table beside the patient and the long arm of the square is used 
as a straight-edge and lev el to find the pomt on the manometer 
scale w hich hes at the same level as the mark on the skin This 
pomt IS then at the same level as the orifice of the aunde and is 
the zero point 

The patient’s arm should be free from dothmg and should 
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Fig. 41 — \ppanitus for intra>cnous determination of venous pressure 
(Modified from Moritz and von Tabora ) 

the direct intravenous method desenbed by Moritz and von 
Tabora \\ai> tried In this method a hollow cannula or intra- 



CUNICAl DETEHillNATION OF VENOUS PSESSUKES 245 

venous needle is introduced directly into the vein The needle is 
connected with a fluid-column manometer, with the fluid at a 
height n ell abo\ e the pressure to be expected m the vem Upon 
openmg the stop-cock the flmd drops until the hydrostatic 
pressure of the column equals the pressure in the vem No 
blood should enter the cannula, the flow bemg always mto the 
vem The manometer is filled with sterile physiologic salme 
solution and the gla5w and rubber parts are easily detached for 
sterilization in the autoclave 

The apparatus shown m Fig 41 consists of a vertical glass 
manometer tube, mounted over a milhmeter scale, to which is 
coimected by a Y-tube a parallel vertical tube with a reservoir 
at the upper end To the latter tube a side tube with stop- 
cock IS attached for convenience m lowermg the flmd level m 
the manometer A long rubber tube with a pmch-cock leads 
from the stem of the Y to a stop-cock provided with Luer con- 
nections at each end 

In usmg this apparatus it is first necessary to establish a 
zero pomt on the scale Montz and von Tabora show ed that m 
the recumbent position the orifice of the nght aunde hes 5 cm 
below the antenor surface of the chest wall at the level of the 
fourth nb, or 1 to 2 cm lower when there is pigeon-chest de- 
formity of an excessive amount of subcutaneous fat To deter- 
mme this lex el a square is used w'hich has a long arm about 
50 cm m length and a short arm of 5 cm The long arm 
Carnes a spint lex el With the patient recumbent and his 
shoulders horizontal, the square is placed transversely on the 
chest at the lexd of the fourth nb, the end of the shorter arm is 
brought against the skm of the axilla, and a mark made at the 
pomt of contact, this mark then bemg 5 cm vertically below the 
anterior surface of the chest wall The manometer is placed on 
a table beside the patient and the long arm of the square is used 
as a straight-edge and lex'el to find the pomt on the manometer 
scale which hes at the same level as the mark on the skm This 
pomt IS then at the same level as the orifice of the aunde and is 
the zero pomt 

The patient’s ann should be free from clothmg and should 
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be abducted at a nght angle and supported so that there is no 
pressure upon it 

A small glass syringe is now half-filled with the stenie sahne 
solution and connected to the stop-cock section and needle 
Vempimcture is performed, the stop-cock opened, a few drops of 
blood withdrawn into the syringe to make sure of the needle’s 
position m the vein, and the needle at once washed by injectmg 
the sahne and blood mto the vem, at the same time releasing the 
tourmquet The stop-cock is now closed, the synnge removed 
and replaced by the manometer tube, the pmch-cock being 
released when the conneebon is made Upon opening the stop- 
cock the manometer column will drop, at first rapidly, then more 
slowly, showmg the respiratory waves of venous pressure, and, 
during expiration, cardiac waves also The flmd soon comes to 
rest except for the respiratory fluctuations, usually about 1 mm 
m height In many pahents larger fluctuations also occur, with 
an amphtude of several millimeters, or sometimes of more than 
a centimeter, and with an irregular penod— usually about 
forty seconds 

To repeat the readmg, the stop-cock on the reservoir is opened 
enough to permit the manometer column to rise a few centi- 
meters and the fluid is agam permitted to flow mto the vein 
If care is taken to prevent a reverse flow — as may happen on 
coughing, on forced expiration, or during the fluctuations re- 
ferred to — the needle will remam patent 

The long rubber tube, stop-cock section, needle, and synnge 
are stenhzed for each dctemimation, the rest of the apparatus 
IS autoclaved at frequent mtervals 

A small correction of the reading should be made for capillary 
attraction m the manometer tube With a tube of 3 or 4 mm 
internal diameter this usually amounts to from 3 to 5 mm 
Venous pressure readmgs obtained witli this apparatus are 
found to be considerably lower than the values found with the 
compression methods To date a senes of 23 patients has been 
studied by this method When the vein was close to zero level 
all normals showed venous pressures between 1 and 6 cm 
Normal values reported by wrorkers using compression methods 
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have usually been given as from S to 15 cm Patients with 
rarHiar. msu&dency show an increased pressure The only other 
case in which an mcreased pressure was found was a young man 
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Table 1 — Normal venous pressure values as reported by various authors 


With a well-marked “imtaple heart,” vasomotor instabihty, 
and an artenal pressure of 146/68, whose venous pressure at 
zero level was 7 3 cm , a httle above the run of normals 
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Table 2 — Case No 1162, showing normal agreement of successive 
readings, compared with case No 982, a neurotic and apprehensive patient, 
in whom readings show wide fluctuations during observation 

Neurotic patients m general show a marked labihty of 
pressure, with wide fluctuations during observation and a 
tendency often to show subnormal pressures — one woman having 
a pressure of 1 7 cm with the vein 2 cm below the zero level 
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In general, as the \ein is depressed belon the ^sero level tliere 
IS a shght fall in pressure or, ratlier, tlie pressure does not in- 



crease as much as would be expected 
if the hydrostatic column were to be 
added to the pressure at zero level 

CAPILLARY PRESSURE 
As With venous pressure, there are 
two general methods for the determma- 
tion of capillary pressure, compression 
methods, m which color changes are 
observed as pressure is apphed to the 
skin, and direct puncture methods In 
addition, Lombard has observed, under 
the microscope, the actual collapse of 
the capillanes under pressure, the skin 
having been made transparent with 
glycerm This metliod, however, is 
scarcely adapted to chmcal work 
The results reported by Krauss, 
workmg with both puncture and com- 
pression methods, together witli the 
great supenonty of the direct method 


Fig 42 — Patient No 
1163 A typical case, 
showing the progressive 
fall in venous pressure as 
the part is lowered with 
relation to the heart level 
IntraxLiious method 
Left, \cin lc\cl in centi- 
meter above and below 


m the measurement of venous pressure, 
led us to experiment with the puncture 
methods used by Krauss and with 
various modifications, in the hope of 
findin g a metliod at once accurate and 
of cluneal usefulness The tcchmc 
finally adopted is as follows 


zero level Right, venous The apparatus consists of a short, hgh t 

pressure in centimeter (about 30 \ 5 mm ) having a 

flat, out-turned flange at one end The 


other end fits, not too tightly, mto a rubber tube which forms 
one branch of a Y, the other branch runmng to a vertical glass 


manometer tube, with a milhraetcr scale, and the stem conncct- 
mg with a 30-cc glass syringe, filled with saturated sodium 
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bicarbonate solution Tbe band is supported on a stand, and 
the tube is supported verticaDy just below the tip of a finger 
in such a way that when sealed to the finger it will exert practically 
no pressure or pull on the shin (preferably on a balanced arm) 
The tip of the finger is cleaned and dried with ether and al- 
cohol, the homy layers of the skin are then carefully shaved 
from a small area with a razor blade The glass tube is now 
warmed at the flame and the flange rubbed over the pitdi mix- 
ture A superflaal puncture wound is now qmckly made in the 
shaved area and the tube at once apphed and held for a moment 
until it adheres firmly, then filled with the sodium bicarbonate 
solution, the finger turned palm downward, and the tube in- 
verted over the end of the rubber tube, which is filled with the 
same solution The end of the glass tube is now carefully m- 
troduced into the rubber tube, care bemg taken to avoid bre aking 
the seal and to prevent air-bubbles from entenng A hght 
should be arranged just behmd the glass tube 

If the pimcture has been properly performed a fine thread of 
blood will be seen to issue from the wound and drop m a straight 
hne from it Pressure on the plunger of the synnge now causes 
the manometer column to nse As the pressure increases the 
flow IS decreased, and finally stops, but may reappear when the 
pressure is lowered, if the wound is sufiBaently deep 

With good illumination the flow is easily observed There 
are, however, practical difficulties encountered in using this 
method which make it extremely unreliable, chiefly the impos- 
sibihty of making uniform punctures The wide vanadons in 
the readmgs obtamed serve to mdicate the vanabihty m depth 
and extent of the punctures In many trials ne have seldom 
found it possible to obtam duphcates on the same patient If 
the puncture be shallow, bleedmg wiU often stop before a satis- 
factory readmg can be obtained, and will not start a gaip ^ while 
a deeper puncture iviU contmue to bleed against the highest 
pressures that can be emplojed with the apparatus-'40 cm or 
more Such discordant results have led us to abandon the 
method, though Krauss states that he was able to make readmgs 
which checked well with the figures obtamed by his compression 
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He mentions, however, that when tlie readings were 
high he could not be sure that they w’ere not 
due to too deep a puncture 

Many vaneties of compression methods 
have been used by different investigators, 
and ivith wide vanations m tlie results re- 
ported Von Recklinghausen used thin rub- 
ber bags with openmgs at top and bottom, 
the upper opemng bemg covered wath glass 
Lombard used chambers having a top of 
glass and covered at the bottom by a loose 
membrane of transparent gold-beaters' skm 
The finger having been adjusted in position 
beneath the chamber, the pressure inside 
the chamber was increased until a color 
change ivas noted Krauss used this method 
m conjunction with the puncture method of 
Busier, and his own modification of the latter, 
companng them on the same patients 
Hooker and others have used the glass 
capsule, sealed to tlie skm with collodion, 
as for determining venous pressure, and I 
have found this method, with the pitch seal, 
most convement and satisfactory A water 
manometer is used and, for inflating, the 
cautery bulb and air bag, by whicli rapid 
changes and dehcate control of pressure can 
be secured 

I have also used a sprmg tonometer, as 
shown m Fig 43 This consists of a brass 


© 


tube, a spiral tension spnng (wound from No 


Fig 43 —Spnng 0 or 00 silvered music wire), and a hght glass 


tonometer for meas- 
urement of capil- 
lary pressure 


rod carrymg at its upper end a scale, marked 
on a paper tube The tonometer is cah- 
brated in grams on a pair of balances, the 


scale bemg read against the upper end of the brass tube Care 
should be taken to hold the tonometer vertically both in calibrat- 
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mg and m maltin g observations A glass disk 11 3 mm in 
diameter (this givmg it an area of 1 sq cm ) is placed on the 
skm area selected and the tonometer is used to apply pressure, 
the stylus being held perpendicularly agamst the center of the 
tligV Good illumination is necessary, and if the skm is well 
saturated with glycerm before the disk is apphed the color is 
more easily observed The scale reads directly m grams pressure 
per square centimeter of surface This instrument is particularly 
useful for determinmg pressures on the mucous membrane of the 
hp — a region m which color changes are easily read and the error 
due to tissue resistance is at a minim um, but where it is not 
practicable to seal the capsule 

In using this method on the skin the apphcation of pressure 
to the disk causes a deformity of the tissues as shown As a 
result of this deformity the tissues are not compressed uniformly, 
but m decreasmg proportion from the penphery to the center 

Fig 44 — Unequal distnbution of pressure under disk, resulting from tissue 
deformity when pressure 13 applied 

In the peripheral zone (zone 1) the pressure is greater than the 
average pressure per umt of surface, and this zone shows the 
greatest blanchmg, while the central zone (zone 3) always shows 
the least blanchmg Betiveen the central and penpheral zones 
is a zone (zone 2) where the pressure is equivalent to the average 
pressure per square centimeter shown on the scale, and the color 
change m this zone corresponds fairly closely to the changes 
obtained with the capsule method The method, however, is 
not as satisfactory as the capsule method, and the readmgs 
obtamed are usually noticeably higher than ivith the latter 
With all compression methods the color change is a gradual 
one, with a wide range of pressure change between the first 
observable palmg of the skm and complete blanchmg As 
Lombard has shown by microscopic observation of the cutaneous 
vessels under pressure, this is due to a progressive dimmution 
in caliber as the pressure is mcreased plus a progressive obhter- 
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ation, the vanous portions of tlie capillaries— from deep plexus 
tlirough papillarj' loops to superficial plexus — collapsing at 
different pressures according to their position in relation to the 
artenal or venous end of the capillarj' nctuork A variety of 
critena have been employed by different inv estigators in establish- 
ing values for capillarj pressures Hooker, Briscoe, and otliers 
have recorded as tlie capillary pressure the point of complete 
blanching Other investigators have used, m turn, the point 
at which color returns after blanching, the point at whicli the 
first observable fadmg of color could be noted, and tlie point 
at which the first distinct blanclung took place In all tliese 
cases the personal factor of the observer introduces a large element 
of error, for a difference m pressure of several centimeters may 
cause only a shght change m tint of the skin The result of this 
lack of imiformity in criteria is shown in the values given for 
normals by different mvesbgators These range from 6 to 12 
cm at the lowest to 70 to 90 cm at the highest— discrepancies 
due no doubt to differences in methods of applying pressure as 
well as to differences in cntcna 

The explanation of these discordant results hes in the fact 
that investigators have sought to establish a fixed and defimte 
value for capillary pressure, when, as has been indicated, different 
portions of the capillaries collapse under different pressures, and 
it IS probable also tliat a color change may be observed even 
before any of the vessels are complctclj collapsed Under such 
conditions it is obviously impossible to apply pressure over a 
considerable area and assume that some particular pomt m the 
color scale represents a defimte “capillarj^ pressure ” There is 
no “capillary pressure” except as ue speak of tlie pressure at a 
particular point in the aipillaiy' system We may, however, 
b> estabhshmg an arbitrary color entenon compare capillary 
pressures in diflerent patients, without regard to tlie question of 
tlie actual state of collapse of the vanous sections of tlie capil- 
lancs, or the absolute value of the intracapillary pressure In 
the earher part of our work I took as such a entenon the first 
observable blanclung of the -kin as pressure was increased 
L Iter I found more information to be gamed bj taking tw o v alues, 
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the first observ^able blanching, and the pressure at which complete 
blanching ensues, or, better, the pressure bemg alternately 



increased and decreased, the point at which color comes and goes- 
with a sbght decrease or mcrease of pressure ° 
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In many cases as the pressure was increased to obtam complete 
blanchmg a marked capillary pulse became visible, and m sucli 
cases both systohc and diastohc values were determmed when 
this was possible Usually, however, it was impossible to meas- 
ure systohc pressure, as the manometer used provided a fluid 
column of only 80 cm length, while considerably greater pressure 
was often necessary to blanch the skin in systole 

In order to obtam uniform and comparable readings it is 
necessary always to use the same illummation in observing the 
color changes I have found it most satisfactory to use a mtrogen 
(dayhght) Mazda lamp, mounted on a bracket, directly over the 
capsule, the upper half of the lamp bemg shielded with a metal- 
foil sheath This hght, I think, is somewhat superior to day- 
light for observmg color changes m the skm 

No attempt iviU be made m this place to draw deiimte con- 
clusions as to normal and abnormal capillary pressures and their 
relation to the various conditions present m the patients studied 
The series studied so far, by satisfactory techmc, compnsmg 41 
observations on 27 patients, is far too small to permit of any 
generalizations bemg made on the basis of these observations, 
and as the values obtamed are at variance with some of those 
reported by former mvestigators it is felt that a considerably 
larger series will have to be studied before deflmte conclusions 
can be formed 

We feel, however, that the mvestigation to date has been 
successful in estabhshmg a practical and satisfactory technic 
for the determination of capiUary pressure, and, furthermore, 
that the practice of reading both maMmum and minimum values, 
and when a capillary pulse is present the systohc and diastohc 
values as nell, has great advantages over makmg a smgle reading 
at an arbitrarily chosen point These two points are more easily 
estabhshed than any pomt of mtermediaiy color change, and 
are less subject to error arising from tlie personal factor More- 
over, the double readmg provides not only an approximation of 
the absolute height of pressure at the two ends of the capillary 
system, but indicates the magmtude of the total fall m pressure 
betw’cen the two ends as well While it is still to be proved that 
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the values obtained comade with the actual mtracapillaiy pres- 
sure, is less important than the fact that the method doe 
give value which are comparable in different patients and which 
may be used as a measure of the actual pressure 

Thus, 14 observations on 9 normal subjects so far have 
given minimum value of from 5 to 8 cm of water. (Other 
observations on supposedly normal subjects mdicate that the 
normal minimum may be as high as 12 cm ) Maximum value 
have varied from 23 to 37 cm , and normals so far observed have 
not shown marked capillary pulsation, 5 of 7 case of arterial 
hypertension so far studied have shown marked epiUaiy pulse, 
wth systohc pressure of over SO cm The diastohc pressure 
in general appers to be higher when the arterial diastohc pressure 
IS high Observations were usually made on the palm of the 
hand 

One patient with diabete, arteriosclerosis, and healed gan- 
grenous ulcers of the foot showed a marked erythema of the toes 
and distal thud of the dorsum of the foot when the foot was 
dependent This was assoaated with conaderable pam and 
discomfort, which, with the congestion, was reheved by elevating 
the extremity Capillary pressure measurements in this patient 
showed an enormously increased pressure when the foot himg 
down or the patient was m the erect position Upon elevatmg 
the foot the capillary pressure fell, and when the foot was 15 to 
20 cm above the heart level it blanched completely and the 
capillary pressure could not be read This is m contrast to the 
normal, in whom the effect of hydrostatic pressure at different 
levels IS more or less completely compensated for, and m w'hom, 
while the capillary pressure shows shght changes -with change m 
level, we find neither congestion of dependent parts nor blanchmg 
ut elevated ones 

The measurement of systohc capillary pressures in hyper- 
tension has not as yet been satisfactorily earned out because of 
the difficulty m obtainmg a seal that wnll wnthstand the high 
pressures Up to about 80 cm. of water the pitch seal is satis- 
factory , but with higher prepares it usually gives w ay Normals 
may show a capillary pulse with a systohc pressure above 80 
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cm , but the pulse has not been found to be as marked m ap- 
pearance or the diastohc pressure as high as m hypertension 
While Krauss reported a lowered capillary pressure in diabetes, 
arteriosclerosis, nephntis, and hypertension, we have not con- 
firmed this m the cases studied 
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CLINIC OF DR ERNST P BOAS 
Depabiuent of Metabousm, Vandesbilt Clinic 


THE INTERPRETATION OF HIGH BLOOD-PRESSURE 

READINGS 

The Vanabihty of Blood-pressuie in Normals, in Neuto- 
cixculatox; Asthenia; in Hypotension; in Hypertension. The 
Effects of Exercise on Blood-pressure Treatment of Hyper- 
tension 

Until quite recently the blood-pressure, as measured in 
milluneters of mercury by means of the sphygmomanometer, 
has been regarded as a static phenomenon If a patient’s 
pressure has been, for instance, 150 systolic and 100 diastohc, 
we have considered these figures a fixed measurement of the 
blood-pressure, just as we regard a hypertrophied heart as an 
enlarged organ of defimte size, constant for the tune bemg, imtil 
further pathologic change takes place But we are gradually 
reahzmg that such an mterpretation of the blood-pressure is 
mcorrect, that m reahty the variations m pressure are very 
great, the readmgs mconstant, and difficult to evaluate It is 
ivith these facts m mmd that I wish to present several different 
types of cases, all of them lUustratmg the variabihty of blood- 
pressure readmgs, and the care that must he taken m their 
proper mterpretation 

The hterature of the last ten years on blood-pressure is very 
extensive, and contains frequent notes on the vanation of the 
pressure tmder different conditions, such as exercise, meals, and 
mtercurrent diseases, such as the gastnc cnses of tabes, of lead- 
poisonmg, and so forth But apparently there has been no gen- 

\Ot.4— 17 237 
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eral appreaation of the fact that any isolated blood-pressure 
reading is mthout meaning unless the conditions under which it 
was taken have been standardized This has rendered valueless 
most of the therapeutic studies on hypertension, for, as we shall 
see, results which would be considered wonderful therapeutic 
successes can be reproduced by proper attention to the conditions 
under which the blood-pressure estimations are made Tmer 
m France^ and O’Hare^ and MosenthaF in this country have 
clearly shown the importance of these normal vanations 

The first patient whom I shall present is a man thirty years 
of age, who feels perfectly well, who has never had any severe 
illness, and appears for examination just to make sure that he is 
m good health Careful examination from head to foot reveals 
no signs of disease His blood-pressure readmgs, taken while 


he IS recumbent, are as follows 



Time. 

Blood prmittie 

Pulse 

On lying down 

136/84 

76 

After seven minutes 

120/80 

80 

After sixteen minutes 

118/80 

84 


Thus, we see at the very outset that a smgle reading is deceptive, 
and IS not an accurate measure of the true pressure You will 
notice that there was no significant change m the pulse-rate during 
the observations, and that the man was not at all exated or 
disturbed by the procedure 

As a further illustration of the same phenomenon let me ate 
the case of a soldier, a candidate for the aviation service, whom 
I exammed as cardiovascular exammer for an aviation examimng 
board He was a strappmg, well-developed joung man, twenty 
years of age, in apparently perfect condition He had been 
pamstakmgly exammed by a group of speciahsts, and no de- 
partures from the normal had been found Subsequent to the 
cardiovascular exanunation he was subjected to the Bdrany 
tests, and no defects m eqmbbration were discovered His 
heart w as normal and he reacted v, ell to exercise Yet the blood- 
pressure readings, at first glance, w ere far too high The measure- 
ments were taken «'ith the candidate in the recumbent posture 
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'noe. 

Blood pnssurs: 

Pulse. 

On redming 

150/85 

100 

After five minutes 

150/85 

100 

After ten minutes 

146/85 

96 

After fifteen minutes 

145/80 

96 

After thirty minutes 

140/80 

92 


It TV as evident that the man was exated, and that until he calmed 
dovm no normal readings would be obtamed So he was as- 
sured that he would pass the exammation, but would have to 
have another test of his blood-pressure At the second examma- 
tion he was not nearly so nervous, he knew what was gomg to be 
done to him The blood-pressure, tahen in the same manner 
as on the day before, now read as follows 


Time. 

Blood pressure. 

Pulse. 

On reclming 

140/85 

96 

After five minutes 

140/85 

92 

After fifteen minutes 

134/80 

84 

After twenty-five minutes 

128/80 

80 

After thirty-five nunutes 

125/80 

80 


This clinical picture was not umque among the aviation 
candidates who ere exammed, in fact,itwas far from uncommon 
How then are iv e to mteipret sudi findings , and which of the read- 
mgs are \ie to choose as the normal? If we take such repeated 
blood-pressures on a large senes of mdividuals, we find that m 
almost every instance the initial readmgs are higher than the 
subsequent ones Fmally, ue amve at a stage at which the 
figures remain constant Tixier has called this the residual blood- 
pressure, and It IS probably the most accurate measure of the 
tension that i\e can obtam What the cause of these vanations 
IS will be considered later 

The same vanabihty shows itself m the blood-pressure of 
patients with hypotension We find it m tuberculosis, as well 
as m certain low tensions assoaated with mtemal secretory 
disorders The imtial readmg will be relatively high, only to 
fall m from fifteen to thirty nunutes Thus, m such a case the 
imtial readmg may be, for instance, 120/70, givmg no hmt of a 
hypotension But if we make repeated observations we may 
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find that mthin twenty nunutes it drops Co 105/70, revealing 
the true condition As an illustration I shall present the chart 
of a tuberculous patient, a young girl nineteen years of age, inth 
advanced bilateral tuberculous infiltration and cavitation of the 
lungs, whose temperature ranges from 99® F m the mormng to 
103° F in the afternoon She is a rather nervous girl She 
was m bed when the blood-pressure was taken and had not been 
up for the preceding twelve hours 


rime- 

niood preuiue 

Pulse 

First reading 

128/76 

116 

After eight minutes 

110/76 

121 

After seventeen minutes 

110/76 

116 

After twenty-two minutes 

110/80 

112 


On another day two readmg taken fifteen minutes apart were 
105/70 and 104/70 Thus her “r^dual pressure” was between 
104 and 110, a fact which would have escaped us if we had 
rehed on the very first figure without further confirmation 

This phenomenon is not so staking m bed patients as m those 
who are up and about, for the reason that the former are m a 
more monotonous and quiet environment, and engage in less 
physical activity than the latter In other words, the factors 
winch tend to elevate the blood-pressure are not so numerous or 
so active m bed patients, so that their readings represent more 
closely the residual pressure 

'VVhat are these factors that cause such variations in blood- 
pressure? Roughly we may say that the level of pressure is 
deternuned by the quantity of blood expelled from the left 
ventnde with each systole, by the frequency of the heart-beat, 
by the elastiaty of the arterial wall, and by the peripheral resist- 
ance These elements may undergo all kmds of permutations 
and combmations, and at present we have no means of unravel- 
mg their relative importance in each particular mstance At 
times we may venture a fairly accurate guess We recognize 
certam vascular crises, such as those assoaated with the gastnc 
cnscb of tabes, or with lead-cohc, in which there is an acute 
hypertension, which may be relieved by the exhibition of mtntes 
In such instances we are probably justified m attributing the 
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nse m pressure to a peripheral vasoconstnction But consider 
the nse in blood-pressure conditioned by such an ordinary ex- 
perience as shght exerdse or mental unrest How are we to 
evaluate that? The factors here are probably chiefly an mcrease 
m the volume per imit tune output of blood £rom the heart, 
achieved by a larger output with each ^stole, as well as a more 
rapid heart-rate But on closer study we find that the pulse- 
rate, imder such arcumstances, may vary very httle, while the 
pressure becomes elevated Are we then to attribute this 
higher pressure solely to an mcreased volume output with each 
systole, or is a vasoconstnction an added element m the change? 
Furthermore, we must HmrincriiiRh between the systohc and 
diastohc pressures The former is much more vanable than the 
latter, probably because it depends more on the quantity of 
blood thrown mto the aorta with each systole, and this, m turn, 
hinges on the amoimt of blood flowmg mto the heart from the 
great veins The diastohc pressure depends more on the mam- 
tenance of the penpheral resistance and on the elastiaty of the 
artenes A more detailed discussion of the problems mvolved 
m the proper evaluation of blood-pressure changes is out of place 
m this presentation Until new graphic methods are mvented 
that will enable us to answer some of these questions m the par- 
ticular patient whom we are examimng, the explanation of many 
of the phenomena that we observe must be withhdd 

Certain empiric facts, however, are established We know 
that exercise usually induces a nse m blood-pressure, and that 
after meals there is an elevation of about 10 mm Emotions, 
pam, and exatement may act similarly So it is exident that, 
although we do not understand the real mechanism m these 
reactions, the blood-pressure in normal mdividuals undergoes 
constant variations In addition to these more patent factors 
that alter the blood-pressure from time to time there are many 
subtle influences which escape closer analysis, which are always 
active, and probably account for the phenomena reported above, 
and for some that we shall discuss shortly 

One of the most stnkmg instances of unstable blood-pressure 
13 found in the symptom-complex of the “imtable heart of sol- 
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known as neurocircuiatory asthenia Of course, 
re not confined to soldiers, but from the nature of the 
.^'symptoms are much more accentuated in soldiers 
^ in the usual run of avihans The reason for this is that an 
anxiety neurosis plays such an important part in the develop- 
ment of the symptoms which are thus rendered acute m war 
time The disease occurs usually m individuals ivith a consti- 
tutional nervous mstabihty, m whom mental unrest, combmed 
ivith severe physical exertion, or at bmes an acute infection, 
provokes symptoms referred to the cardiovascular system Chief 
among these are* precordial pain, palpitation, dyspnea on exer- 
tion, vertigo, famtmg, tachycardia, and acrocyanosis The fol- 
lowing case IS typical 

A soldier, aged thirty, was admitted to the hospital for 
observation His family history was negative for tuberculosis 
or nervous disorders Fast history unimportant As long as 
he can remember the patient has suffered from dyspnea, pal- 
pitation, and precordial pam on exertion These symptoms have 
rarely been acute, because he has always spared himself, and 
has avoided bard work Smce he has been m the army he has 
been imable to favor himself in this manner, and consequently 
the symptoms have mterfered a good deal ivith his activities 
He IS unable to do double tune, and m addition to the former 
complamts he now has vertigo and headache after cxerase, and 
IS unable to keep up with the other men m bis company His 
linnHs and feet are often cold Physical exammation reveals 
no orgamc defects Exerase is borne poorly, dyspnea and ex- 
haustion preventing any sustiuned effort The pulse is greatly 
accelerated by exercise, and remains rapid, beti\ecn 116 and 128 , 
for ten minutes afterward Blood-pressure readings taken on 
different occasions show stnkmg vanations They are represented 
in the folloiving table 


SJood prctoorb 

Pulse. 

134/90 

60 

140/80 

96 

150/86 

80 

180/95 

128 
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The first of these figures probably approaches most closely his 
residual pressure The other estimations were made under 
varymg conditions of exatement and physical activity, and show 
an exaggerated mfluence of these factors m the readmgs If we 
had measured the pressure while he was asleep, or after he had 
been kept tranquilly in bed for twenty-four hours, the readmg 
would undoubtedly have beenm the neighborhood of 120 ^stohc 
You will note that the systohc pressure fluctuates much more than 
the diastohc, and that there is no defimte relationship between 
the pulse-rate and the height of the pressure 

This man has no hypertension His diastohc pressure is 
withm the range of normal, and his systohc pressure drops to a 
similar level if we take it at a time when the external stunuh 
are at a minim um In other words, the patient has a very un- 
stable cardiovascular system, and shows exaggerated reactions 
to influences which act similarly, but to a less degree on normal 
mdividuals 

Instead of presenting more cases of this type, I shall show a 
chart with blood-pressure findings of many such patients to show 
the extreme vanabihty which we may encounter In each of the 
patients on whom these estimations were made another measure- 
ment taken under favorable circumstances gave a normal readmg 


Biood-tinssiuei 

Folse. 

150/90 

76 

128/70 

84 

135/90 

84 

178/dO 

92 

144/80 

96 

168/85 

96 

150/85 

80 

155/90 

116 

160/90 

104 

170/90 

108 

152/90 

116 

168/85 

96 

148/76 

100 

150/80 

56 

148/80 

76 


Into quite a different group fall those patients with real 
hypertension In them the upward dislocation of the blood- 
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pressure is persistent, and the diastohc pressure shares in the 
elevation Moreover, secondary organic pathologic changes, 
such as hypertrophy of the heart, with subsequent myocardial 
insuffiaency, artenosderosis, and apoplexy, mvanably appear 
sooner or later If we bear m imnd these additional features, 
the constant mcrease in diastohc as well as systolic pressure, 
as well as the secondary orgamc changes m the cardiovascular 
system, we shall find no difficulty m diiferentiatmg this important 
group from the foregomg transient and less significant forms of 
hypertension I shall show you a few of this type of cases, wath 
chief emphasis on the blood-pressure, so that we may detemune 
whether or not the variability of the sphygmomanometnc read- 
mgs is as great here as m those that have already been discussed 
Case 1034, female, age fifty, manned 
The family history is unimportant save for the death of 
two sisters from pulmonary tuberculosis The patient has had 
one miscamage and one child which died at the age of four 
months The menopause occurred four years ago She has 
taken four glasses of beer and one of gm until one year ago 
The only acute illness which she has had is pneumoma, which 
occurred thirty years ago dunng an influenza epideimc Ever 
smce then she has had penods of great languor, dunng which she 
IS very nervous and weak, and is unable to sleep Even between 
such attacks she is nervous and exatable, at which times she 
has shakmess and tremor of the hands 

The present illness commenced seven years ago, with dyspnea 
on exertion Two years later shght edema of the legs set m 
whenever she walked much Gradually these symptoms m- 
creased, and, m addition, palpitation and precordial pam became 
manifest She now voids four times dunng the mght 

Physical examination shows an obese woman, weighmg 
186 pounds, with rather heavy features, and thick skm Ihe 
tonsils are small, and all but two of her teeth have been extracted 
The thyroid isthmus is palpable The heart is enlarged, measur- 
ing 6 cm to the left of tlie midstcrnal hnc m the second space, 
and 11 5 cm m the SLxth space The nght border is 3 5 cm to 
the nght m the second space The heart-soimds arc good, 
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there are no murmurs, but the aortic second sound is distinctly 
accentuated The lungs are clear, and the abdomen, although 
lax and pendulous, shows no further abnormahtis The eye- 
grounds are normal The urme has a specific gravity that 
ranges between 1014 and 1020, and is aad Traces of glucose 
have been found twice in seven ex amin ations, and a trace of 
albunun once Phenolsulphonephthalem output 60 per cent 
m two hours Blood urea mtrogen 14 98 mg per 100 c c , 
creatuun 1 36 mg , and blood sugar 0 107 per cent The 
blood-pressure was taken with the patient recumbent on a 
hard examinmg table m the dispensary The room was by no 
means c^uiet The readmgs on two different occasions were 



Blood piessore. 

Poise. 

On lying down 

176/98 

60 

After twenty minutes 

176/90 

60 

After twenty-eight minutes 

166/88 

64 

After forty-five mmutes 

142/82 

68 

On lying down 

158/94 

72 

After five mmutes 

lSS/94 

64 

After ten mmutes 

150/90 

64 

After fifteen minutes 

152/90 

72 

After twenty mmutes 

148/88 

72 

After thirty mmutes 

146/88 

64 


Case 1129, female, age fifty-four, mamed 
This patient’s history is essentially the same as the foregomg 
one The menopause occurred two years ago, and was followed 
for a year and a half by flushes and chokmg sensations The 
symptoms of the present illness date back three years, when her 
feet first became swollen Smce then she has developed m 
addition dyspnea on exertion, substemal pam, radiatmg to the 
right shoulder and back, and noctuna She complains of 
nervousness, fatiguabihty, and cold hands and feet Physical 
examination agam shows an obese woman weightmg 179 pounds, 
with good color, marked dermographia, and hirsutes of the upper 
hp The thyroid isthmus is somewhat enlarged, there is rarHiq p 
hypertrophy, with accentuation of the aortic second soimd, and 
a sy stohc murmur at the aortic area The lungs show a moderate 
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emphyseniia, and the hver extends from the fourth intercostal 
space to 2 cm below the costal margm The unne is absolutely 
normal Phthalem output 65 per cent m tivo hours, blood 
urea mtrogen 14 mgm , creatimn 3 mgm , and blood-sugar 
0 149 per cent Blood-pressure readmgs taken under the same 
conditions as in the precedmg case 


Time. 

Blood preuure 

rube 

On lying down 

215/120 

72 

After nineteen minutes 

205/10S 

SO 

After thirty-five minutes 

210/115 

72 

After forty-five minutes 

198/110 

72 

After fifty-seven minutes 

192/110 

72 

After sixty-seven minutes 

180/105 

68 

After ninety minutes 

176/115 

72 


Case 1010, negress, age thirty-five, marned 
Mother had a left hemiplegia The patient has had two 
miscarriages and one baby, which died at the age of one month 
No infectious disease except frequent sore throats, which ceased 
ten years ago In 1916, while sewmg on a machme, and while 
m a hurry to complete a piece of work, she suddenly became 
dizzy and experienced palpitation Smce then she has been 
short winded and has had palpitation on exertion A doctor 
having told her that the symptoms v,eie due to a fatty heart, 
she has been much fnghtened ever smce From her childhood 
days she has been, as she says, a coward, and easily perturbed, 
on which occasions she would feel shaky, and have tremor of 
the hands She weighed 158 pounds ten years ago when she 
was marned Five years later she weighed 170, and today she 
tips the scales at 1S3 In 1917 she was told that she had high 
blood-pressure Her chief complamts arc headache, occasional 
vertigo, dyspnea and palpitation on exertion, at times slight 
On of the legs, and nervousness 

edema physical examination we find httle of note The heart is 
not enlarged, but the first sound is w eak, and the aortic second 
sound IS accentuated 7 here is a systolic murmur at tlic apex, 
transnutted to the axilla, and another s>stolic murmur at the 
aortic area There is marked throbbing of the carotid arteries 
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She excretes 57 per cent of phthalem m two hours, and the urea 
nitrogen of the blood is 16 4 mgm per 100 c c The unne is 
normal Blood-pressure, re clinin g 


Xuae. Blood pressure. Pulse. 

After fi\e minutes 170/104 116 

After ten mmutes 165/103 112 

After tisenty mmutes 145/98 92 

After tvrentj-fi%‘e mmutes 152/100 92 

After thirt} mmutes 144/98 100 

After forty mmutes 140/98 96 


Case 1017, male, age sixty-five 

The family history is unimportant He has taken httle 
alcohol, but drinks four glasses of tea a day The only illnesses 
that he has had are typhus at the age of eight, and at fifty-seven 
an attack of pain in the lumbar region, assoaated with painful, 
bunung micturition TTis doctor told him at the time that he 
had gra\el 

The onset of the present illness was ten months ago, and was 
characterized by sw elling of the feet, followed by swellmg of the 
face and body With this there was dyspnea on exertion, sleep 
was poor, and headache annoying Smce then he has voided 
five tunes durmg the day and twice at mght Weight five 
months ago 233 pounds, present weight 190 

On examination, we find an obese man of rather large frame, 
and quite senile . No signs of disease are present m any of his 
organs except m his heart and artenes The apex is 15 cm 
from the nudhne, m the sixth space, the nght border extends 
9 cm to the right of the midstemal Ime The apex-beat is diffuse 
and forceful The first sound has a poor muscular quahty, 
the aortic second sound is distmctly accentuated and there are 
no murmurs The pulse is full and has a qmck up-and-down 
stroke, and shows occasional extrasystoles The eyegrounds 
are normal, the artenes not sclerosed 

The unne on several examinations shows a specific gravity 
between 1013 and 1023, contains no sugar, but gives a four plus 
reaction for albumm ^Iicroscopic examination reveals a few 
granular casts and red blood-celis The two-hour phthalem 
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excretion is only 22 per cent , the urea nitrogen of'fiie blood is 
20 3 mgm per 100 c c , and the blood-sugar 0 22 per cent 
Blood-pressure readings 


Time. 

On lying down 
After SIX minutes 
After twenty-five minutes 
After thirty-two minutes 
After forty-seven mmutes 

Time. 

On lying down 
After seven minutes 
After twelve minutes 
After eighteen minutes 


Blood piessun. 

Pulte. 

200/96 

88 

190/90 

88 

170/84 

76 

170/90 

84 

172/90 

72 

Blood preiaue. 

Pulse. 

200/108 

84 

190/100 

80 

188/100 

80 

188/98 

80 


From the e\anunation of these patients you see that they 
fall clearly into two groups the first three, essential hypertension 
with normal kidney function, the fourth, chrome nephritis with 
hypertension In passmg it is worth notmg that the first group 
is encountered much more frequently than the second one m an 
out-patient department We are gradually learnmg to appre- 
aate tlie fact that high blood-pressure does not necessarily mean 
nephntis Of course this has been known for many years, and 
was emphasized by T Janeway among others m his climcal 
studies What chiefly mterests us now, however, is the vanabil- 
ity of the blood-pressure m both of these conditions For con- 
vemence of study let us tabulate the changes in the pressure m 
these 4 cases 


Com. 

nrop Id mm. 
SjitoUc. 

Hu 

DiosloUc. 

Drop la pulse- 
nle. 

Time In 
ounalcs. 

1034 

30 

6 

20 

40 

1129a 

34 

16 

-f8 

45 

1129b 

12 

6 

8 

30 

1010 

39 

5 

0 

90 

1017a 

28 

6 

16 

17 

1017b 

12 

10 

1 

18 


Here are systohe pressures rangmg from 170 to 215, dropping as 
much as 39 mm withm about forty-five mmutes, under no other 
influence than rest, on a bard examming table m a noisy climc 
With this, the diastolic pressure falls to a much less degree 
Although the pulse tends to slow at the same time, its rate does 
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not parallel the change m pressure Reference to the table vnll 
show that m Case 1034 the pulse drops 20 beats, while the pres- 
sure falls 30 nun In Case 1129a the pulse accelerates 8 beats, 
while the pressure drops 34 nun Other discrepanaes of a 
giTTiilar nature appear on closer study of the chart But the 
significant feature is that even after the fall m pressure, the 
residual pressure, which is analogous to the residual pressure of 
normal patients descnbed above, still is higher than normal, and 
more particularly, the diastohc readmg remains distinctly 
elevated This study shows, then, that m hypertension, ]ust 
as in the types of cases that we have exanuned before, the blood- 
pressure IS not a static phenomenon, but adnuts of wide vari- 
ations However, after these fluctuations have been eliminated 
the residual tension is still too high This apphes both to es- 
sential and to nephntic hypertension O’Hare has reported the 
same findmgs qiute recently The unportance which the recog- 
mtion of these facts has on the mterpretation of the results of 
our therapeutic efforts is self-evident, and will be taken up m 
more detail a httle later 

A word as to the technic of blood-pressure estimations will 
not be amiss All of these detemunations were made by the 
auscultatory method It is essential to have the cufl adjusted 
carefully Then palpate the brachial artery just below the cuff, 
and place the stethoscope directly over the vessel If this is 
not done, you ivill miss the first beats mdicatmg the systohc 
pressure, m cases m which these sounds are not very loud Be 
sure to inflate the cuff to a pomt beyond the systohc pressure, 
otherwise you may mistake the third phase for the first phase, 
and so get too low a readmg The determination of the diastohc 
pressure usually offers more difficulty than that of the systohc 
It should be read at the moment when the sharp thump of the 
third phase changes to the dull thud of the fourth phase It is 
well always to double check the auscultatory readmgs by watch- 
ing the oscillation of the manometer, and by palpating the radial 
artery As a rule, the mercury col umn begins to oscillate about 
10 mm before the first sound is heard The pulse is felt coming 
through at the nnst about 10 mm below the level of appearance 
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of the first sound At tunes these relationships are re\ersed, 
and the palpatory method gives higher readmgs than the auscul* 
tatory one That is an added reason for employmg both methods 
in every mstance Kilgore* m an mterestmg paper pomted out 
the importance of the personal factor m blood-pressure measure- 
ments by the auscultatory method Usmg a stethoscope with 
two sets of ear-pieces, so that two observers could hsten to the 
sounds dunng the release of the air from the same cuff, he found 
that the difference in the systohc readmgs of the two observers 
might reach 12 mm , and the diastohc 15 mm Fmally, m notmg 
a blood-pressure reading, it is always essential to state whether 
the patient was standmg, sittmg, or lymg, whether or not he 
was exated, whether he had just been exerasmg, and so forth 
Unless all of these factors are known, for they all affect the level 
of pressure, a smgle readmg is of httle value 

Havmg thus reviewed the vanations of blood-pressure as 
encountered in our every-day routine, let us consider in more 
detail the effect of exerase upon it It has long been known that 
exerase is followed by an elevation of the systohc pressure It 
IS worth w’hile to examme more mmutely the changes that occur 
They have been well summarized by Cotton, Rapport, and 
Lewis ® They found that a readmg taken from three to ten 
seconds after moderate exertion is not greatly above the normal 
restmg pressure From this pomt the level of systolic pressure 
nses steeply, and in from twenty to sixty seconds reaches a 
maximum, from which it falls away gradually to normal in from 
one to four and a half nimutes from the end of the exerase 
The probable ex-planation of this event is that durmg the exercise 
the blood is dnven from the vcms to the arteries, thus depleting 
the venous reservoirs of tlie abdomen and of the limbs “This 
transference of blood to the arterial system produces with other 
factors, such as the increased rate and pow er of heart action, and 
mcreased tone of the arterial waU, a high systolic blood-pressure 
Immediately at the end of exercise the subject sits and rests, 
the muscles relax, the depleted vems take up the blood flowing 
out from the capillanes, the heart is momentarily robbed of its 
supply, a steep faU of arterial pressure occurs, and the pressure 
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xetnsios reduced unfril the veins fill and overflow This o\er- 
flow, by feeding the heart, produces the rise of arterial pressure 
desenbed ” Barringer® has devoted some study to the effect 
of exercise on the blood-pressure, and has found similar curves 
He fin d t that the peak of the nse m pressure occurs withm 
thirty seconds after the exerdse m normal individuals if the 
effort does not demand more than 5600 foot pounds of work in 
sixty seconds In those with cardiac decompensation, or with 
a lessened reserve power of the heart, the maximum elev'ation is 
delayed until sixty seconds after such exercise The same 
reaction occurs m normals m whom the exercise is excessive 
There is thus a delay m the rise of the s>stohc blood-pressure 
These observations lend emphasis to the importance of noting, 
in all studies of the blood-pressure after exercise, the time after 
the exerdse at which the readmgs are made Otherwise the 
recorded readmgs will not represent the maximum rise in pres- 
sure, but may be on either the ascending or descendmg limbs of 
the curve Most of the reported studies of the effects of exertion 
on the blood-pressure fail to take this fact mto consideration 
Low’sley^ studied the effect of exercise on the blood-pressure of 
young athletes He found a rise m both systohe and diastolic 
pressiues, greater in the former, followed by a fall below normal 
which was more marked after the exhaustive tj-pes of physical 
activity The return to normal often took over an hour Others 
have made similar observations on the fall of pressure after 
exhaustive exerases Reference may be had to the papers of 
Albu,® Barach,® and Potter 

The amoimt of use m pressure depends on the sev enty of the 
exerase With a rapid exerdse of moderate mtensity, normal 
controls will show a nse m the s>stohc pressure of from 30 to 40 
mm ofmercurj' There is httle change in the diastohc pressure, 
although It may rise or fall a fewr degrees Lowsley, Tiding the 
Erlanger sphjgmomanometer, found an average nse of 203 
mm m the diastohc pressure, but this has not been the universal 
experience, and is probably to be attnbuted to the difficully' of 
readmg the diastohc pressure with this instrument It will be 
interesting to compare with these figures those which I have 
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obtained m patients with neurocirculatory asthenia and with 
hypertension A general idea of the blood-pressure reaction 
will best be obtained by reference to the accompanying table of 
averages 


Diasnosu. 

Number of casts 

Imtial systohe 
blood pressure 

Rise in systniic 
blood ptcisure. 

Initial diastobc 
blood prcssuie. 

Drop m diastolw 
blood pressure. 

Return 0! systol 
ic blood pres- 

sure lo old level 
(minutes) 

i 

& 

sa 

< 

i 

jac 

a 

Normal 

? 

? 

36 

n 

-1-20 3 

? 

? 

335 

N C A 

55 

138 6 

27 


72 

35 

87 7 

543 

Hypertension 

21 

174 S 

30 


14 

86 

79 7 

14 0 


In this table the normal figures are those of Lowsley The 
exercise m the patients with neurocirculatory asthenia consisted 
of hoppmg on one foot 100 times m about forty-five seconds 
The hypertension cases squatted 30 times m forty-five seconds, 
both exercises requinng the expenditure of approximately the 
same number of foot pounds of work You will note that ir- 
respective of the original blood-pressure, and of the health of the 
patient, the nse m systohe pressure is about the same m all 
three classes of mdividuals This means that the circulation is 
compensated at its respective level m each type of case for that 
amount of work In ray tw’o senes there was httle change in 
the diastohc pressure The vanance of Lowsley’s figures have 
already been commented upon In normals and m those with 
neuroarculatory asthema, the return of the pressure to its origmal 
level is rapid, while m hypertension cases it is a httle delayed 
The mcrease m pulse-rate is quite mdependent of tlie change 
m blood-pressure, as is shown m the last column of the table 
While such averages as are given m this table are of some m- 
terest, too much emphasis cannot be placed on them, for in a 
large measure each case, normal or pathologic, is a law unto 
Itself, and no generalization will allow us to predict the reaction 
m any particular instance In the hypertensive class it will 
depend m part on the condition of the heart A companson 
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of the exercise reaction in a selected group of patients Tivith 
neuroarculatory asthenia and with hypertension, m whom the 
initial systohc pressure is 160 or above is of interest I have 
records of 9 of the former and IS of the latter The average 
systohc pressure of those with neurocirculatory asthema is 
166 6 mm , and the average nse in pressure after exerdse is 
IS 1 mm The average pressure of the hypertension group is 
189 2, and their average nse m pressure after the same degree of 
exerase is 30 7 mm The patients with hypertension, m spite 
of a nngiTial pressure, show a greater response to exerdse, 
a nse which is about normal The high imtial pressure in those 
with neuroarculatory asthema represents the reaction of a 
hypersensitive vasomotor system to stimuh, which, in a normal 
mividual, have no effect The influences whidi have raised the 
initial pressure act m the same way as does exerase, so that, 
when the stimulus of exerdse is superadded, the factor m the 
elevation of pressure, which is due to the exerase is small, because, 
at a given moment, the drculation is capable of only a certam 
response to a given effort The true capadty of the patient to 
respond to effort would be measured by the sum of the elevation 
of the ongmal pressure above normal, and the added elevabon 
due to the exercise In this senes this average sum is 56 6 mm , 
which diows a higher range of response than the normal With 
this. It IS mterestmg to note that after such exerase the pabents 
with neurocirculatory asthenia show much more dyspnea than 
normals or than those with hypertension From these data 
Me may condude that m pabents with hypertension the drcula- 
bon IS earned on at a higher plane of pressure, but that at this 
level the reacbon to exercise withm certam limi ts is essenbally 
normal Pabents wth neiurocirculatory asthema, if subjected 
to exerase at a time when their pressure is at a high level, react 
to a less degree, because the factors which cause this temporary 
abnormal elevabon are the same as those which are concerned m 
the exercise reacbon, so that, so to speak, the exerdse just 
heightens a reacbon whidi is already takmg place 

There is another aspect of the reacbon to exercise m the 
hypertensive group which is Morthy of note, and which has a 
xot. 4—18 
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more practical bearmg That is, that the pressure reaches the 
pre-exerase level on the average mthm eight mmutes folloiving 
the everase, and that m a certam number of instances it falls 
to a pomt that is lower than the pre-exerase pressure The 
followmg protocols illustrate this type of response The patient 
laid dow’n immediately after the exerase 

Case 1046 Mild diabetes mellitus, obesity, hypertension, 
enlarged heart 


Time. 

Blood pitsture 

Pulie. 

On lyings down 

170/95 

80 

After ten minutes 

170/94 

76 

After nineteen minutes 

160/94 

76 

Exercise — 30 squats in forty-five seconds 


After 0 5 minute 

178/88 

88 

After 2 5 minutes 

160/80 

88 

After 4 5 minutes 

146/84 

88 

After 6 5 minutes 

136/76 

80 

After 115 minutes 

132/78 

84 

After 16 5 mmutes 

138/80 

84 

Case 1030 Diabetes melhtus, hypertension. 

shghtly enlarged 

heart 



Tunc 

Blood preuuie. 

Fube 

On lying doivn 

220/110 

84 

After eleven minutes 

204/120 

84 

After sixteen minutes 

196/120 

92 

After twenty-two minutes 

220/120 

88 

Exerasc — 30 squats in forty-five seconds 


After one mmutc 

250/116 

100 

After three minutes 

220/112 

100 

After five minutes 

194/112 

96 

After eleven minutes 

194/120 

100 


Case 1129 Obesity, hypertension, enlarged heart, emphysema 


Time. 

Blood prcMUrc 

Fube. 

On lying down 

222/110 

80 

Exercise — 30 squats in 

forty-five seconds 


After 0 75 minute 

235/110 

? 

After 1 5 minutes 

250/105 

108 

After three minutes 

220/105 

96 

After four minutes 

204/105 

92 

After eight minutes 

184/98 

72 

After thirteen minutes 

184/98 

84 
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In these cases, es m the others, the rise m pressure after the 
o y pr rigft is transient, but, what is more, there is a rapid drop to a 
level lower ttmn that of the original pressure Although some 
of the patients suffer from a moderate degree of dyspnea im- 
mediatdy after the exercise, this does not last long, and there is 
no sense of exhaustion The diastohc pressure shares with the 
systohc pressure in this fall, hut to a less degree It is difficult 
to explam this lowered pressure after effort In my opmion, 
it 13 not the same phenomenon as the low tension that we see 
following eshaustmg exetdses A large factor, I beheve, is the 
deaeased systohc output of the heart due to an accumulation 
of blood in the splandinic reserv oir; although the fall m diastohc 
pressure suggests that the dilatation of the peripheral arterioles 
plays a part as well For the present we must be content with 
the recogmtion of the phenomenon, its exact explanation still 
eludes us 

The treatment of hypertensive states forms a timeworn 
subject, so that I shall not attempt to conader it systematically 
A few points which are suggested by the foregoing discussion are 
worthy of consideration The most important one is accurate 
diagnosis, the recogmtion of the fact that not every pressure 
over 120 means hypertensive disease, but that the range of 
normal pressures is so great that under certain circumstances 
healthy mdividuals may present such figures We must separate 
those patients with very labile vasomotor systems from the real 
hjpertensiie group, and remember that the diastohc pressure 
is the best criterion of a patholo^c eleiation of the artenal 
pressure In other words, be sure that the patient has hyper- 
tension before jou treat him for it Repeated, and at tunes 
serial, blood-pre^uie readmgs are necessary to establish this 
point Second, it is essential to detemune whether or not a 
nephntis accompames the h^'pertension Kidney funcbona] 
tests are necessarj’ to determine this Sh^t albuminuria alone 
does not alwajs mean nephritis Remember that the majonty 
of ambulant pauents with hypertenaon ha\e no accompanying 
renal miohemcnt, but belong to the class of the so-called 
essential hjpertension 
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Having determined that the blood-pressure elevation has a 
real significance, we may consider m what way it will harm the 
patient The vast majority of mdividuals with essential hyper- 
tension die from myocardial insuffiaency or from apoplexy 
It has been claimed that many develop a contracted kidney, 
secondary to the blood-pressure change, but while this may occur 
at times, in the majority of cases one of the two other comph- 
cations mil carry off the patient before the kidney disease has 
time to produce its deleterious effects In thoso m whom the 
hypertension is associated with a chrome nephritis the customary 
treatment for the latter may be given m addition to the measures 
that are employed agamst the high pressure itself 

The fact that death usually depends on secondary disease of 
the heart or artenes suggests that the cardiovascular apparatus 
is under a constant abnormal strain from tlie high tension, and 
that although it can adjust itself to this mcreased work lor a 
time, sooner or later it ivill give out Our therapeutic efforts, 
then, until we have fathomed the real underlymg cause of the 
disease, must be directed to the hghtemng of this strain to the 
best of our abihty The dictates of common sense and tlie rules 
of general hygiene ivill be our best gmdes 

Temperance m eating, m drinking, and m smokmg will be of 
greater value than any one particular diet It has never been 
proved that a low protem diet or any special diet will reduce 
the blood-pressure At times we may have to prescribe a care- 
fully arranged diet for our patients, because nothing else will 
satisfy them, and because m no other way can we get their co- 
operation To tell a patient to be moderate in his eating is far 
less dramatic than to tell him to eschew red meats and the like. 
But we should realize that m prescribing a fixed diet Aie are but 
stnvmg for temperance m eatmg, and that the prohibition of 
certam food-stuffs is not a cure-all Many patients with high 
pressure are very obese In these, a diet that will msure a 
generous reduction m weight is of real value For this purpose 
there is nothmg so efficaaous as a stnet antidiabetic regimen, 
that IS, one m which the intake of fats and carbohydrates is 
reduced to a minimum Once the weight has been brought to 
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an appiojoinately normal figure, the diet should be just adequate 
to Tnaintflin this weight If the patient complams of hunger on 
such a diet, he should be taught to “Fletchenze” bis food, that 
is, to chew very slowly and painstakingly In this manner a 
relatively small volume of food will satisfy, more than a larger 
volume hastily consumed 

While on the subject of diets we must keep in mmd the recent 
work of Allen“ on the value of a diet in whidi the salt and fluid 
mtake has been reduced to the miTumum He has submitted 
only a preliminary report of his work, and it needs further study 
and confirmation If one can really obtam such reductions in 
pressure as he has m some of his cases, without weakenmg the 
patient too greatly by the extreme deprivation of salt and water, 
this method of treatment may prove of value For the present 
we must regard it as still an open question 

The chief factors responsible for temporary elevations m 
blood-pressure are psychic or mental disturbances, that is, worry, 
exatement, great mental activity, as well as all sorts of physical 
exertion Both of these must be taken mto connderation if we 
are to attempt to keep the pressure at its lowest possible level 
As regards the former, we must study the patient’s mdividual 
needs and problems It is not at all advisable or necessary for a 
man to give up his busmess and devote the rest of his life to 
watdung the height of his blood-pressure Agam temperance and 
equanimity are the goals for which we must stnve This pomt is 
well brought out m Moschcowitz’s“ recent paper We must 
teach our patient to lead an even-tempered and equable hfe 
Tins is difficult enough in a man of means, but how mucdi more 
so m a labonng man 

The question of exerase has not been given sufficient atten- 
tion That any extremes of exertion axe contraindicated is 
self-evident We must teach our patients not to hurry, to avoid 
sudden spurts of speed, such as r unning up stairs or phasing a 
street car But a modicum of well-planned exercise is not only 
harmless, but is benefiaal The average man or woman m 
comfortable circumstances, when they reach tnuiri1<» age, the 
age at which hypertension becomes manifest, lead far too seden- 
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taxy lives The indications for moderate exerase apply to all, 
whether the blood-pressure is elevated or not Tenms or any 
violently competitive sport is, of course, out of the question 
But there are two forms of out-door activity which are ideally 
suited to this condition They are \\alking and golf The 
degree of exerase will depend on the parhcular condihons of the 
case and the condition of the heart muscle The best clieck on 
the amount of exerase that will be borne is the sense of fatigue 
and dyspnea which the patient himself expenences Exerase 
should always be carried to a pomt a bit below the threshold 
of fatigue or dyspnea Some patients, in whom the hyperten- 
sion has not yet been followed by orgamc disease of the cardio- 
vascular apparatus, mil stand a greater degree of exertion 
Experience shows that many people with hypertension feel better 
for exerase even when it is fairly strenuous The explanation for 
this may he m the frequent drop m pressure after exerase which 
was described above 

A more difficult problem is the proper planning of treatment 
m poorer patients who are unable to limit their physical activity 
at will This apphes to the mother who must do the scrubbmg 
and cleamng for a large family, and climb, maybe, many stairs 
of a tenement several times a day, as well as to the father whose 
work may overtax his capaaty Adequate care of such mdi- 
viduals reqiures the aid of soaal service agenaes to make the 
necessary adjustments m the mode of hvmg, and to provide, if 
necessary, a new and more suitable occupation 

Of the measures which aim more directly at low enng the blood- 
pressure the one descnbcd first by Maloney^ and later by 
Grossman“ is of the most value These writers have shown that 
by means of short penods of mental and muscular relaxation not 
only temporary, but even longer lasting depressions of both the 
systohe and diastohc pressures may be attamed This fall m 
pressure is undoubtedly of the same nature as the one we ob- 
tamed m the chmc, and which we have desenbed above How- 
ever, it seems logical that a greater fall m pressure should be 
achieved, when we can have a patient he down in a quiet room, 
and teach him to relax in nund as well as m body, than when 
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we simply have him redme on a hard esammmg table in a noisy 
rlinir^ amid strange surroundmgs For this is the essence of 
the jsialoney treatment, to teach the patient how to relax by 
means of repeated lessons on successive days That is, of course, 
in line with the general management of the case, and should form 
a valuable adjuvant It is particularly desirable to have the 
patient rest, rechmng, for about an hour after every meal 
Drugs are of httle help except where there is a spedfic mdica- 
bon Of them all, digitalis is probably of the greatest value 
Even when the heart is not grossly insuffiaent, the patient fre- 
quently obtains great symptomabc rehef, particularly from his 
sense of fabgue and weahness, and from his headaches, by its 
proper a dminis tration The mtntes are of very doubtful value 
Their effect is so evanescent that it is hardly worth while em- 
ploymg them except dunng a vascular crisis Beruyl benzoate 
has failed to hve up to its reputation, and is of no valuemreducmg 
the blood-pressure hlany of the patients with hypertension 
have vanous nervous complamts, and are fretful and exatable, 
and sleep poorly For these some sedabve treatment is at tunes 
mdicated Chloral and the bromids are of the greatest value m 
their management 

A review of the subject of hypertension, as presented m 
this chmc, should, if it does nothmg else, teach us with what 
great caubon we must mterpret our therapeubc results The 
tyro might easily give a pabent some drug, and then have him 
he down, and take repeated blood-pressure readings, and, findmg 
a drop in pressure, attribute it to the effects of the drug, not 
realizing that the fall of the readings to a certam lev el is an almost 
constant phenomenon So we must ever bear this variabihty 
of the blood-pressure m mind, and before we deade that we 
have achieved a wonderful therapeubc result be sure to dieck 
our finchngs with serial sphygmomanometnc readings, and to 
exclude as many of the known vanables as possible The 
general condibon of the pabent and the funcbonal suffiaency 
of his arculabon are often just as valuable gmdes as the blood- 
pressure as to the necessity for further therapeubc mterference 

Finallj, the essential facts to carry away from a study such 
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as this are hist, the eaonnous vanabihty of both normal and 
abnormal blood-pressure readings, second, that moderate exerase 
may be followed by a fall m pressure, and finally, that m the 
study of such a labile phenomenon as the blood-pressure we 
must be very sure of our ground before we attribute a fall m 
pressure to any particular therapeutic agent 
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CLINIC OF DR LOUIS BAUMAN 


Pbesbytesian Hospital 


TWO CASES H/LUSTRATING THE CLINICAL SIGNIFI- 
CANCE OF UROBILIN. SUMMARY OF OUR PRES- 
ENT KNOWLEDGE OF THE SUBJECT. 

Today you will have an opportunity to study 2 cases that 
illustrate the significance of urobilin determinatioiis of the unne 
and feces 

CASE I 

Mr T (Hospital No 45,190) 

A policeman, aged fifty-five, enters the hospital complaimng 
of weakness, dyspnea, and loss of weight 

His family and past histones are unimportant except that he 
had malana some twenty years ago 

Dunng the past three years he has suffered from bodily 
weakness, numbness and tmghng in the fingers of the left hand, 
and pam m the left shoulder He has noticed occasional swellmg 
of the feet, which disappeared dunng rest in bed He has been 
transfused ivith human blood on one occasion which reheved his 
symptoms for a time 

On physical exammation one finds edema of the eyehds, hands, 
and feet, and marked pallor of the skm and mucous membranes 
Other abnormahties are A soft blowmg systohc murmur at the 
apex, but without cardiac enlargement Enlargement of the 
hver to the extent of two fingerbreadths Slight enlargement 
of the spleen The eye-grounds show extreme pallor, but no 
hemorrhages 

The blood Wassermann reaction and the roentgenologic 
exammation of the stomach and mtestmes are negative The 
red blood-cells number 2,000,000, the white blood-cells 1000, and 
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hemoglobin 45 per cent A stamed smear shows marked de- 
formity and irregularity of the red cells, stipphng, and poly- 
chromatophiha No normoblasts or malanal parasites are 
found Of the leukocytes, 67 per cent are l3rmphoqrtes and 
33 per cent are polymorphonuclear A test-meal shoi\s no 
free hydrochloric aad and a total aadity of 14 The 
metabohsm is mcreased to the extent of 10 per cent The blood- 
serum gives the Gmehn test for bilirubin The routine urme 
exanunation detects no abnormahty Urobiltn and itrohilinogen 
determinations of the urine and feces were carried out on tuo 
occasions The urine contained 1120 dilution units on the first 
examination and 500 on the second The feces contained 20,000 
and 22,400 respectively After several transfusions of human 
blood the patient’s general condition improved, his red blood-cells 
rose to 3,400,000, and his hemoglobin to 55 per cent 

The above symptoms and laboratory findmgs are fairly 
charactenstic of so-called primary permaous anemia The 
marked anemia assoaated with a hemoglobm mdev greater than 
umty, the leukopema associated ivith a relative mcrease m the 
number of lymphocytes, and the absence of free hydrochloric 
aad m the gastnc contents are fairly common laboratory iindmgs 
m this disease The only pomt which I wish to emphasize at 
the present time is the large quantity of bihrubm derivatives 
which were found m the urine and feces 

CASE n 

Mr S (Hospital No 42,640) 

A retired soldier aged suty-mne enters the hospital compkun- 
mg of snelhng of the abdomen His past and family histones 
are irrelevant except that he imbibed alcohol freely until ten 
years ago 

His present illness began about four months ago with 
swelhng of the abdomen Smee then about 75 hters of flmd 
have been removed on five different occasions Pie lost from 
50 to 75 pounds dunng the past eight months 

Physical examination shows that the patient is emaciated, 
the \cnules of the face are dilated, the pupils react neither to 
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light nor accommodation, the teeth are carious, and there are 
evidences of pyorrhea The heart is somewhat enlarged, but its 
action IS regular and the sounds are dear The signs of flmd are 
present over the right lower chest and abdomen The hver is 
palpable in the epigastrium and feels granular The spleen is 
not palpable The extremities are edematous The knee-jerks 
are absent 

The laboratory findmgg are A negative blood Wassermann 
test, a negative urme, and a blood urea content of 0 22 gram per 
hter 

During the patient’s stay in the hospital about 30 hters of 
dear straw-colored fluid were removed from the abdomen His 
temperature, pulse, and respirations remamed normal His 
weight decreased by 40 pounds He was discharged on July 
28th, but was readmitted mneteen days later, when 38 pounds of 
fluid were withdrawn A,t this time the tiTtttc couiotited 188 
dilutions of urobthii and ttrohtltnogen ond the feces 2400 The 
fornteT is ainoTinclffoT wtdeT noTtnal conditions the tiTine ts practi- 
cally free from these substanceSf while the latter ts a normal or sub- 
normal amount On August 28th a laparotomy for omentopexy 
was performed, but as no omentum could be found Dr Whipple 
was content to suture the abdomen after exammmg the hver 
He states “that the appearance of the hver is typical of Laennec’s 
orthosis, I e , It IS atrophic and presents a hob-nail surface ” 
Smee the operation the patient has been tapped on several 
occasions and now he is quite comfortable No reaccumulation 
of flmd has occurred m the chest or abdomen for some time 
The results of about 40 urobihn and urobilmogen determma- 
tions which have been earned out dunng the past six months 
are tabulated below You will observe that m the first group of 
miscellaneous cases the unne is usually free from these substances 
and the amount m the stool is usually under 10,000 dilution umts 
In the group of hepatic diseases the quantity m the stool is 
generally not mcreased, whereas the amount m the urme is 
relativ ely large In permaous anemia one almost always finHs 
n large mcreosc of urobihn and urobilmogen m the stool and 
occasionally an mcrease m the unne as well 
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TABLE I 


The occurrence of urobilin and urobilinogen in the urine and fcccs in yity- 
ing conditions 


Hosnital Diagnosis, 

nusibcr 

Red blood-cells 

Hemo< 

- Twenty (our hour amount of uro- 

nuUioBs per 

globlo 

bilin and urobilinocen in urme 


cubic millimeter 

percent 

&nd feces. 

Miscellaneous Diseases 




Dilution units. 

43957 Viridans endocard 

29 

60 

trace 

7,200 

44051 Aest -autoni malaria 

36 

50 

neg 

8,000 

44057 Ac leukemia 

1 6 

48 

nog 

1,400 

4'1203 Care pancreas 

4 1 

70 

neg 

trace (jaund ) 

44193 Bronchopneumonia 

39 

70 

neg 

1,400 

44322 Nephritis 

29 

75 

neg 

8,000 

44351 Purpura 

47 

70 

neg 


44496 Catarr jaundice 

32 

70 

neg 

2,400 

44545 Acute leukemia 

2 2,13 

29 

2160, trace 18,000, trace ‘ 

143S7 Chronic bronchitis 

56 

70 

neg 

6,000, 7,000 

45175 

47 

78 

neg 

6,000 

45233 Chronic nephritis 

15 

35 

neg 

10,000 

45193 Carcin liver 

2 1 

70 

neg 

Oaund ) 

45232 Acute rheum fcM.r 

50 

65 

neg 


45404 Carcin stomach 

23 

21 

trace 

800 

45297 Chr cardiac disease 

43 

SO 

neg 

4,800 


Hepatic Diseases 

45434 Lner abscess 5 0 

42640 Cirrhosis 4 2 

41796 Cirrhosis, cholelithiasis 4 5 

45179 Cirrhosis 1 0 

Same case, Cirrhosis 
Same case. Cirrhosis 
15247 Cirrhosis 5 5 

45367 Carcin liM.r 4 7 

45415 Care stomach Cirrhos? 5 1 

45511 Cirrhosis 15 


Pernicious \ncmia 


44031 Anemia (pcmiaous?) 

20 

30 

neg 

500,1000,3200 

44321 Pernicious anemia 

22 

70 


72,000 

44 133 Pernicious anemia 

1 3 

35 

544 

32,000 

44572 Pernicious anemia 

1 7,15 

35, 50 

tr , 1,056 

12,000, 10,000 

44657 Pernicious anemia 



1,521, neg 

20,000,36,000 

40643 Pernicious anemia 

38 

60 

neg 

20,000 

44559 Pemitaous anemia 

20 

50 

2,200, neg 

32,000, 16,000 

45190 Pernicious anemia 

20 

45 

1,120,500 

20,000,22,000 

45398 Pernicious anemia 

1 1 

35 

100, trace 

18,000, 12,000 

45506 Pernicious anemia 

1 1 

50 

2,6-tO 

21,000 

45596 Pcmiaous anemia 

34 

SO 

1,520 

21,200 


70 

1,740 



188 

2,100 

92 


1,000 ( 

80 

2,400 



1,360 

22,000> 


1,220 

16,000 

80 

1,620 

8,000 

SO 

5,200, 1,760 

1,000 

65 

564 

3,810 

95 

2,536 

3,200 
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Urobilin was discovered in pathologic unne by Jaff6 over 
fifty years ago It is a yellowish-brown or yellowish-red sub- 
stance of uncertain composition and is probably a condensed 
and oxidized urobilmogen The latter, like tryptophan, thy- 
roxm, hematin, bilirubm, and chlorophyll, is a p 3 u:ole (C*HsN) 
containing substance and can be prepared m the laboratory by 
reducmg bihrubm with sodium amalgam It occurs in colorless 
prismatic crystals, which melt at 192“ C and have a molecular 
WQght of about 600 Fischer has shown that urobilmogen 
contains at least 2 pyrole nngs each connected to different side- 
chauis It IS difficultly soluble m ethyl acetate and benzene, 
but IS readily soluble m ammonia, concentrated hydrochlonc 
aad, alcohol, and chloroform 

In the presence of air (oxygen) urobilmogen is converted mto a 
yellowish-red pigment which gives all the reactions that char- 
acterize urobilm Urobilmogen is further characterized by its 
reaction with para-dimethylammobenzaldehyd m hydrochlonc 
aad solution, the so-called Ehrhch’s reagent, with which it 
forms a compound that is easily oxidized to a red pigment m 
the presence of air This pigment absorbs certam rays m the 
yellow and red areas of the spectrum, thus givmg fairly defimte 
absorption bands This reaction is not at all specific for urobilmo- 
gen, for it may be obtamed with a vanety of pyrole-contammg 
substances, but fortunately these are not present m the urine 
and feces 

Urobilm absorbs certam rays m the blue and green regions 
of the spectrum When a urobilm solution is treated with 
zmc salts a green fiuorescense devdops Urobilm also forms a 
red compound with mercunc chlond, which is the basis of the so- 
called Schrmdt’s test Urobilm is soluble m ether, chloroform, 
and alcohol Fischer obtamed about 160 grams of urobilm from 


‘ This patient at first presented the clinical picture of an acute blood cnsis 
At this time the urobilm and urobilinogen were increased in the unne and feces 
Later she gradually developed the signs of an acute lymphatic leukemia 

’ We ha%c encountered an increased amount of urobilm and urobilinogen 
in the feces of sc\'cral cases of advanced hepatic disease We hope to revert to 
this phase of the problem at a later time 
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a composite consisting of 1005 human stools His product 
contamed about 66 per cent of carbon, about 8 per cent of 
hydrogen, and about 5 per cent of mtrogen 

Urobihn and urobihnogen ate present in the feces of human 
bemgs and all anunals except herbivora For all practical 
purposes they are absent in the urme and bile except m patho- 
logic conditions The formation of urobihnogen in the mtestmal 
tract seems to be entirely due to reduction of bihrubm by bac- 
teria This change is probably quantitative, that is, under 
normal conditions all of the bihrubm which enters the large 
mtestme is converted mto urobihnogen This change has also 
been brought about by bacteria outside of the body The total 
excretion of urobihn and urobihnogen by the healthy adult is 
said to be m the neighborhood of 0 1 gram per day, it is directly 
proportional to the amount of bihrubm which has been secreted 
into the intestme In cases of jaundice caused by complete 
obstruction of the common bile-duct and m profuse diarrhea 
where the bactena have not had suffiaent tune for complete 
reduction, urobihn and urobihnogen will not be found in the stool 
Under ordmary conditions some urobihnogen is absorbed mto 
the portal system and brought to the hver, where it is retamed, if 
this organ is functionally mtact, and accordmg to Addis it is 
probably converted mto bemoglobm In hepatic disease it 
may overcome this bamer and escape mto the bile or mto tlie 
general arculation and be excreted m the urme This may also 
occur m conditions assoaated with a marked mcrease of urobihno- 
gen in the intestme where so much is absorbed that the normally 
functionatmg hver cannot retam it As bihrubm is denied 
from hemoglobm, or rather from the hematm moiety of hemo- 
globm, it follows that m conditions associated ivith rapid blood 
destruction, as m permaous anemia, hemolytic jaundice, lead- 
poisomng, malarial infection, etc , the amount of bihrubm m the 
feces and, consequently, the quantity of urobihnogen is markedly 
mcreased ilost recently it has been observed by Shunun that 
m these conditions free hematm may be demonstrated m the 
blood-serum ivith the aid of the spectroscope 

At present we have no rehable method for estunatmg the 
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amount of bilirubm exacted m. tbe bile (as obtamed bj' the duo- 
denal tube), -whereas the quantity of urobilin and urobilinogen 
may be approximately determined The procedure descnbed 
by Wilbur and Addis consists of the following steps First the 
twenty-four-hour quantity of unne or feces is coUected in dark 
contamers, as light exerts a destructive action on these bilirubin 
denvati\e3, then an aliquot portion of the urme or alcohohc 
fecal extract is treated -with an equal volume of saturated al- 
cohohc zmc acetate solution, filtered, and mixed with Ehrhch’s 
reagent. The amount of urobilm and urobihnogen is estimated 
from the number of dilutions which are required for the disap- 
pearance of the absorption bands The average exaction m the 
stool IS about 6500 dilution umts (Wilbur and Addis) 

Recently Schneider has observed urobilin and urobihnogen 
in the bile in cases of maeased blood destruction We have 
been able to confirm this observation on a number of cases, but 
it IS true that cases of pemiaous anemia -with large quantities 
of urobihn m the stools may show very httle or none m the bile 
It would appear as if the examination of the bile alone were 
insuffigent 

The observations of others and our own obser\'ations extend- 
ing over a period of five years have led us to regard the deter- 
mination of urobihn and urobihnogen as an important procedure 
in the differentiation of so-called primary from secondary anemia 
In the latter condition the rate of blood destruction is usually 
much lower than m permaous anemia or hemolytic jaundice, 
hence the daily output of bile pigments is not markedly' maeased 
In the rare aplastic form of permcious anemia whae the blood- 
formmg organs are prmapaU) at fault no maease m the exae- 
tion of bile pigment is foimd In the ^Lddle West one occasion- 
ally sees cases of permcious anemia assoaated with subacute 
combmed sclerosis of the spinal cord that show no changes m 
the blood It would seem as if blood destruction was gomg on, 
but regeneration kept apace without the appearance of immature 
blood-cells In thn> group the urobilin determination may be of 
signal service 

The determination of urobihn and urobilmogen in the imne 
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has been used as a test of the functional capaaty of the hver 
While this IS not a fully e^lored domain, its apphcation would 
seem to be full of promise Some observers regard the deter- 
mination as a most dehcate functional test Addis states that 
“the fact that the hemoglobm-formmg function of the hver 
may show signs of failure while its other functions, such as, for 
instance, the capaaty to convert sugar into glycogen are still 
earned out without difhculty, so m the speaal metabohsm 
which IS earned on m the hver the rearrangements of the pyrole 
nucla reqmred m the synthesis of hemoglobm may be mterfered 
with before the other hepatic functions are involved ” We have 
found, as have others, that urobilmogenuna and urobihnuna are 
more often found m disease involving the entire hver, such as 
degeneration m infectious diseases, congestion m cardiac de- 
compensation, or m cirrhosis than m focal processes 
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CONTRIBUTION BY DR BURRILL B CROHN 


(Based on Private Cases) 


EARLY ABDOMINAL SYMPTOMS OF MYOCARDIAL 
INSUFFICIENCY 

Tee title of this presentation is a vague one, its interpreta- 
tion rather ambiguous It is difficult to offer in the few words 
allowed m a caption a succmt and dear descnpbon of the symp- 
toms and the disease we are about to discuss It will soon be- 
come apparent that I am not presentmg any no\el or radical 
clmical ideas, I am not offering new lamps for old, but am bur- 
msiung old ones so as to make them shme more prominently m 
places poorly illununated 

By early abdominal symptoms I wish to refer more particu- 
larly to those gastnc and mtestinal (colomc) phenomena that 
occur so often as aura of impendmg coronary artery disease 
and qiute constantly accompany this malady when fully devd- 
oped As to “myocardial insuffiaency” let us understand m this 
presentation that type of myoffbrosis or myomalaaa that is de- 
pendent upon and assodated with diffuse arteriosderosis and more 
properly upon degenerative disease of the coronary artery system 
Thus, we will, by deffiution, put artiffoal limitations about the 
title and restrict oursdves not to general remarks about ab- 
dominal symptoms m all forms of cardiac disease, but, m a word, 
to the early gastric and mtestinal phenomena of the malady 
which passes imder the vanous denommations of angma pectons, 
stenocardia, or coronary artery disease 

An illustrative case will tend the more easily to lead us 
directly to the pomt of the discussion 

Case I — ^A man forty-three years old, engaged as a bottler 
of soft drinks, became mcapaatated for this work by attacks of 
'oi--, — 19 2S9 
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pam m the lower chest and epigastnc regions The attacks were 
brought about by physical exertion, and were characterized by 
paroxysms of sharp shooting and cramp-hke epigastnc pains, 
accompamed by the belchmg of large amounts of air and the 
passage by rectum of volummous quantibes of gas The parox- 
ysms occurred two to three hours after eatmg, usually durmg the 
digestion of a full meak The previous history of the patient 
was devoid of mterest His family life was clean, he demed 
syphihs, he neither smoked nor abused alcohol He had been 
a hard worker, engaged m arduous physical labor since early 
boyhood He sought medical aid m many of the aties and chmcs 
of the Middle West His symptoms were everywhere regarded 
as abdonunal, probably gastnc m ongm He was generally 
advised that his malady was a type of “mdigestion” or of m- 
testmal flatulence He was unreheved by such advice as he 
received At the Mayo Clime he was told, after careful examma- 
tion, that they were unable to find any surgical lesion and he 
was referred elsewhere for medical treatment The patient was 
seen by us m New York about one year after the inception of his 
disease The first tune he was seen he was m the midst of a 
typical attack His face was flushed and red, he was perspirmg 
profusely, he held his hands over his epigastrium, complained of 
severe vise-hke pams, and presented the picture of great anxiety 
The attack shortly passed over, accompamed by the expulsion 
by mouth and by rectum of large quantities of gas Such were 
the attacks of so-called “flatulence” or “mdigestion” from which 
he was suifenng Throughout the attack his pulse was slow 
and regular The similanty of such an attack to a paroxysm 
of angma pectons was striking The subsequent course of the 
case corroborated this judgment The patient was put to bed 
upon Karell diet, wath absolute physical and mental rcat, much 
to the disapprobation of himself and the family, who dechned to 
beheve that his symptoms, so evidently abdommal, could really 
be of thoraac origin In spite of the enforced rest and restneted 
diet the paroxysms recurred more and more frequently, becommg, 
after a week, almost contmuous On the tenth day, when just 
beginning to improve and feel free of symptoms, he toppled o\ er. 
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instantaneously, dead Death was probably due to a coronary 
thrombosis or an embolism into the coronary artery from an 
atheromatous aortic patch 

In this case the blood-pressure never rose above 140 systohc; 
his pulse was regular, of fair quahty during the period of obser- 
vation Renal function was well mamtamed throughout, his 
urine contaimng at times only a trace of albumin. His was a 
striking example of a stenocardia or coronary artery disease, 
successfully masqueradmg for over a year as one of flatulent 
dyspepsia 

Some time passed before w e encountered the prototype of his 
case At this time I had under observation a man fifty-eight 
years old, tall, heavy built, weighmg 178 pounds, of senous habit, 
an mdividual who m his youth had been a hard and consaentious 
ivorker He had built up by his sole energies a large business, 
the responsibihty of which rested entirely upon his dioulders 
In his later years he had become a bon vivant He ate, at least 
well, drank beer and wme temperately, smoked heavy agars in 
fair number, and kept late hours playmg cards for big stakes 
He was under observation for a generalized decrescent type of 
artenosderosis, with gradually nsmg blood-pressure, varymg 
between 160 and 180 systohc, diastohc 90 to 100 Tnin Hg 
His heart was moderately hypertrophied, a heavmg broadened 
impulse bemg palpable just outside his left mpple hne The 
second aortic sound was boommg and accentuated His urine 
was well concentrated, contamed a trace of albumm, and a 
few hyalme casts For j ears his only complamt w'as that of a 
sense of tightness or pressure at the top of his head Unnary 
exaction was 1440 cc per twenty-four hours Blood urea 
22 mg , unc aad 3 1 mg per 100 c c Dunng the last tw o months 
he had complamed of pressure feehngs about the chest and 
abdomen commg on m attacks after walkmg on the street or 
even up a short flight of stairs, or brought on by aggravation or 
exatement To these attacks he paid httle attention, w’hat he 
complamed of most was fulness of the abdomen, a sense of 
distention requirmg him to loosen his belt, the constant explosive 
belching of large amounts of air, and the passage, per rectum, of 
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equally annoying amounts of gas He was obdurate and insistent 
that his attacks were due to overeatmg and indigestion, accom- 
panied by constipation But his ashen gray faaes durmg his 
attacks, his spells of cold perspiration standmg in beads on his 
forehead, and his cold clammy fingers suggested as a more plaus- 
ible explanation the diagnosis of myocardial weakness or coro- 
nary artery disease 

The patient scorned all idea of restnction of his activities or 
of his alimentation, declmed advice tendmg to reheve hitvi of 
cardiac strain, and persisted m his long hours of adnimistrative 
work and equally long hours of strenuous recreation \Vhile 
ndmg to his business one mormng, soon after breakfast, he was 
seized mth an attack and died withm fifteen nunutes of tlie onset 
of the seizure His ashen gray faaes and impalpable pulse and 
cyanotic extremities betokened a sudden cardiac death 

Let me recount to you another mstance of this disease, one 
in which the mtestmal symptoms entirely riveted the attention 
in the beginning, but one m which the generalized artenosclerotic 
phenomena later rapidly strode to the foreground 

The patient was a man of SL\ty-one years of age He was 
previously m good health, mentally occupied in a successful 
career as a railroad builder He was the father of a large family 
He never suffered from dyspnea, walked one to two miles a day 
without unusual exertion He demed lues and used tobacco in 
moderation Dunng the last three months be began to lose 
weight, complamed of tiredness, sleeplessness, nervousness, but, 
above all, of abdommal gas He bad no pain, was not constipated 
(lus bowels movmg regularly daily), but he bad a constant feelmg 
of tension and fulness throughout his abdomen and passed 
fiatulent gas per rectum durmg the day His abdominal dis- 
tention and flatulence had led him to consult a physiaan who 
diagnosed his malady as one of "mtestmal stasis and auto- 
intoxication,” and treated him with large subcutaneous doses 
of autogenous Bacillus coh commums vaceme regained from the 
stool His condition became rapidly iiorsc Distention m- 
aeased, loss of weight and weakness became progressive Dr 
Weeks of this city bang requested to examme the eyes, reported a 
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complete left-sided hemianopsia with marked pallor of the optic 
disk This was the first notice that the disease was other than 
a purely abdommal functional condition 

At about this time the patient came under my care The 
course of the disease was rapid and alarmmg A left facial palsy 
became apparent, the pulse became rapid, slightly irregular at 
times, and of poor quahty The heart sounds were muffled; 
much later a true embryocardia or gallop rhythm was super- 
unposed The hver was palpable and tender three fingers 
below the free border of the nbs Blood-pressure 146 systohc 
and 90 diastohc mm Hg It was durmg this time that the patient 
had tn 0 attacks of typical angma pectons His pam was severe 
and vise-hke, precordial in ongm, radiatmg down his left arm, 
accompamed by angor animi, ashen pallor, etc Later a nght- 
sided hydrothorax was present for several weeks The clinical 
picture was now complete Beginning purely as a case of abdom- 
inal flatulence, the symptoms of a generalized arteriosclerosis 
rapidly became apparent, as evidenced by hemiplegia, myocardial 
weakness, coronary artery circulation disturbance, and passive 
congestion of the kidneys and thorax 

It iiould ill fit my purpose to burden you with the detailed 
account of 3 other similar cases taken from personal expe- 
nence They are analogous in all respects, now one symptom 
predommatmg, now another, but all having this m common, that 
months or years before the true mahgnant nature of the malady 
had become apparent mild gastric and abdominal symptoms had 
played a prelude which had passed the ken of competent ob- 
servers 

Let us discuss in more detail some of the phenomena of this 
insidious malady The subjects (6 cases m all) were all males 
behseen the age limits of forty-three and sixty-one years It 
IS well known that it is during the fourth and fifth decades of 
life that we meet with the greatest number of cases showing 
symptoms of generalized arteriosclerosis and of coronary artery 
disease Males always predommate m large proportion Hard 
work, physical as well as mental, is a common attnbute in all of 
this senes These men w ere all beads of famihes havmg many 
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children and having led apparently clean and hard-working hves 
They denied syphilis, the Wassennann reaction in the five 
instances where tested was uniformly negative Neither gout 
nor lead enter mto the nosologic array of factors, nor does 
alcohol partiapate to any great extent as an etiologic element 
The same cannot be said to be so umversally true of tobacco 
One patient was a consumer of five to ten agars a day, 3 were 
still more moderate agar smokers, 1 a moderate cigarette 
smoker I should hardly say that tobacco played an important 
rdle m this senes In a larger senes of cases it could hardly 
have been omitted 

I have not been able to trace any of these cases to a defimte 
infectious ongm Influenza and typhoid as well as rheumatism 
and, of course, syphihs have been repeatedly pomted out as com- 
mon causative mfective agents produong pathologic changes m 
the aorta and m the cardiovascular system It is just now 
worthy to note that influenza is particularly mahaous m this 
respect, as first pomted out by Sansom and Gibson In general, 
the cases observed seemed to result from the wear and tear upon 
the arterial and the nervous systems madent to the physical 
and mental efforts of our life of today Angma pectoris is not a 
disease that can be well studied m the hospital ward or even the 
dime Private practice is the field, par excellence, for the ob- 
servation of such cases, smee it is only m practice that one is 
constantly m touch with his patient and the events of the patient’s 
hfe over a penod of years These cases that I have observed 
were at that stage m life when a decrescent artenosderosis, to 
use the termmology of Sir Clifford Allbutt, began to become 
apparent They w ere all of them m apparent good health before 
the onset of the symptoms, the abdommal symptoms were the 
first sign of artenal dismtegration 

The mode of onset varied We note that m 3 cases the 
symptoms were gastnc The patients complamed of attacks of 
severe epigastnc pressmg or cramp-hke pams occurnng after 
meals, not with the regularity and rhythmicity of the heart- 
bum of a duodenal or gastnc ulcer, but irregularly, often shortly 
after an unusuallj heavy meal and not constant in its recurrences 
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Yet the diagnosis of peptic ulcer was made by competent ob- 
servers m 2 of these 3 cases The pam of an angmal attack is 
not simila r to that of ulcer, it is not a nsmg crescendo of bummg 
pam with bitter eructations, but it is a vise-hke pam accompamed 
by the belchmg of gas by mouth The rehef of the pam is as- 
soaated m tune with violent belchmg which can be heard many 
yards away In the mmd of the patient the whole attack is one 
of “acute mdigestion,” otherwise why could the expulsion of 
“gas” give rehef? 

Fractional test-meals give httle information, the curves m 
all mstances confoimmg generally with the normal or hypose- 
cretory types Emp tying tune of the stomach was not delayed 

It IS this type of case that often comes under the suspiaon 
of hemg a so-called “acute surgical abdomen ” When the attadc 
becomes a prolonged one, and I have seen a status angmosus 
of the epigastnc type, the possibihty or the likelihood of a 
surgical condition comes easily to mmd If, m addition, one has 
a passively congested and enlarged hver due to unpaired myo- 
cardial function, the nght hypochondriac tenderness added to the 
pam almost completes the cycle for surgical mterference Much 
care is required m properly differentiatmg this type of case 

The other 3 cases m this senes had then onset with abdommal 
symptoms, of which the cardinal one is gas or tympamtes These 
men complam of fulness, of large abdomen, of bemg required to 
loosen their belts soon after and between meals, any effort, 
such as cough or strauung, bnngs an explosive escape of gas per 
rectum 

A radical reduction of the diet, particularly the omission of 
carbohydrates, helps somewhat, but it is not until rest in bed, 
ph 3 rsical and mental, has been prolonged that one begins to see 
therapeutic benefit Constipation usually is associated vnth the 
diseases, just as it is with most other conditions of tympamtes, 
but It IS not absolutely so Purgatives and cathartics give httle 
more than temporary rehef 

The cardiovascular symptoms vary considerably, most 
usually the pulse is slow and regular, of good quahty, and this 
may be mamtamed even throughout a severe stenocardiac attack 



296 BURRILL B CROHN 

The presence of a m>ocardial insuffiaency ma> first betray itself 
by a sbght irregularity, a rare extrasystole probably of ventncular 
origin, or by a diminution of tone m the radial pulse Sucli a 
pulse may become rapid and thready, or tlie patient becomes 
dyspneic and ashen gray from the sbght exertion of chmbmg a 
short flight of stairs Only later, as the process becomes more 
mamfest, does one see estabhshed the real signs of myocardial 
insuffiaency, such as gallop rhytlim, fibrillation, mufilcd heart 
tones, etc 

The blood-pressure m none of these cases was very high or 
e\ en more than moderatly above normal 

These cases differentiate themselves early and clearly from 
the group of cases named by .Vllbutt “hyperpiesis” or “essential 
h 3 rpertension ” Hyperpiesis is recogmzed chnically by Osier, 
patliologically by Adami and many others It is a clear-cut 
entity, a hypertensive arterial state mdependent m its inception 
of pathologic basis, butbrmgmg m its wake cardiac hj'pcrtrophy, 
atherosclerosis, and chrome granular nephntis This byperpietic 
stage IS w'hat Huchard meant when he termed it tlie “prescleroUc 
stage of atherosclerosis ” 

The cases grouped in this demonstration were not hypeipietic 
cases The maximum systohe pressure was ISO, the average 
between 140 and 150 mm Hg These cases belong more probably 
m tlie group of decrescent arteriosclerosis, arterial fibrosis, or 
atherosclerosis 

The pathologic process may invade the coronary arteries 
first, or the arteries of the abdommal organs or those of tlie bram 
or kidney One of this senes began with abdommal symptoms, 
but soon developed hcnuanopsia and signs of a cerebral thrombosis 
Another died with the development of a complete hemiplegia 
and a uremia Still another died after a prolonged illness due to 
a progressive mjocardial insufficienc} with dilated heart, an- 
asarca, etc 

The pathologj of the disease is thus evidenced not alone in 
the actual cardiac lesion, but also m the concomitant and sub- 
sequent phenomena due to generalized arterial changes In 
one case a sudden drop of blood-prcssurc from 150 to below 100 
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mm systolic gave the first evidence that there was a card’ac 
factor as well as an abdominal one to be dealt with 

Cases such as these have been descnbed under the caption of 
abdominal angina or angor abdommus Sudi a case nas re- 
ported Quite recently by Goodman, of Philadelphia Is there 
really an abdominal angina, that is, a painful paroxysmal disease 
with an atheroscleroas of the abdommal artenes and 
aorta? Or are pathologic thoradc stimuh referred by nervous 
irradiation to the plexuses Ijong below the diaphragm’ Allbutt 
leans to the view of an mdependent abdommal an gn a and quotes 
cases of typical attacks based upon abdominal aortic aneurysms. 
He pomts out that the splemc and pancreatic arterial circuits are 
the most common ones mvolved in early atherosclerosis Osier 
and Fotain and Neusse lean rather to the view that the abdommal 
symptoms are reflexes from thoraac pathologic processes I 
would add my humble opinion to the latter school, for our 
rapidly mcreasmg knowledge of the mterrelation of the general 
parts of the autonomic nervous system and the dear and sucdnct 
explanation of such phenomena by careful clinical obeservers 
like Pottenger and Head, makes it more probable that the seat 
of the disease is m the thorax, though reflected “en distence” to 
the abdomen 

The pathologic explanation of true angma pectons is still m 
dispute The true coronanans, those who see a degenerative 
process of the coronary artenes m all instances of this malady, 
seem to ha\ e the mote convmcmg arguments at this time And 
>et Jenner who performed the postmorten exammabon on John 
Hunter, found a fuUy previous and patent coronary artenal sys- 
tem, and Cohnheim, Graham-Steele and Osier recount autopsies 
in which no demonstrable lesion of the coronary' vessels were 
apparent. Allbutt mocks the coronarians and finds the supra- 
sigmoid area of the aorta to be the seat of the disease Ap- 
parently a hypertensixe nerxous state added to a deaescent 
atherosderosis spells angma pectons, and the explanations of h\- 
mg pathology' will haxe to be added to those of the dead house 
before the phenomena of the disease are clearly understood 

Some of the abdommal symptoms are occasionally to be 
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explained on the basis of hepatic congebtion with swelling of the 
capsule of Ghsson and consequent nerve plexus strain When this 
happens it is a later phenomenon and is probably not present m 
the earher stages of the disease Myocardial insuffiacnQr is 
the later stage due to myofibrosis, mfarcts, thrombosis, etc, 
dependent upon long-continued coronary atherosclerosis, “cardio* 
pathies artenelle” of Huchard, it is not an early symptom 

The diagnosis of abdommal angina, its differentiation, should 
be apparent from the reatal of tlie foregomg facts in the paper 
Grastnc crises of tabes may simulate an angma, so also may 
renal calculus, cholehthiasis, etc One new method invites our 
attention, the electrocardiograph, according to the informa- 
tion of Lewis and of Oppenheuncr and Rotlischild, gives clear 
evidence of diminished intraventricular conductivity, so-called 
“arborization block ” Many a case has been saved from a 
surgical operation by the finding of myocardial weakness as tlie 
causative agent of tlie symptoms This newer method of 
examination should never be forgotten 

Regardmg prognosis it may be said that the outlook m all 
of these cases is exceedingly bad Cases of this kmd are serious 
from the moment that the diagnosis is made The course that 
they run is a much more rapid one than that of tlie usual angina 
pectons case The higher blood-pressure, which seems to act as 
a compensatory fact in other cases, does not seem to be engendered 
here The myocardial ^^cakness is progressive until the pomt is 
reached at wluch the cardiac symptoms far overshadow the 
eqrher prodromal abdominal signs This stage of decompensa- 
tion IS very often reached withm a few months of the making of 
the diagnosis, providing sudden death does not claim priority 
Treatment — ^'Ihe general treatment is that recognized by all 
as tlie approved treatment for coronary disease, witli emphasis 
upon prolonged bed reat, mental and physical relaxation, reduced 
alimentation, etc In most of these eases an active preparation 
of digitahs admimstered to the point of physiologic action is 
apparently very beneficial The abdommal symptoms arc very 
difficult to rehevc and arc very obstinate ILgh rectal cncmata 
and colomc irrigations arc of use m rchevmg the abdominal 
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distention The addition of essence of peppennint or of turpen- 
tine or of an infusi on of chamonule leaves is benefiaal where 
marked distention is present Cathartics have to be given by 
mouth to overcome the reflex mertia of the mtestmes Magnesia 
usta or any of the saline laxatives given m the morning in hot 
water have a prompt action Unfortunately, they have to be 
repeated almost daily Occasionally a daily or a twice daily 
mjection of eserm hydrochlond, ^ gram, seems to give aid 
m overcommg atony The diet should be a restncted though a 
general one Frotem food is not contramdicated, a defimte dim- 
mution of starches m theformof potatoes, bread, and cereals should 
be enforced Milk should be limited and cold dnnks particularly 
forbidden As regards the gastnc symptoms a prompt diminu- 
tion of the amoimt of food intake would promise immediate 
rehef Antaad medication and carminatives help to a certam 
degree The general prmaples of the whole treatment consists 
of restnction of diet, particularly of carbohydrates, marked 
restnchon of amounts as well as of flmd mtake, mental and phys- 
ical rest and care of the mtestmes The greatest difficulty is 
expenenced m convmcmg the patient what his trouble really 
IS, that once accomplished, the remamder of the treatment is an 
easy task Patients object strenuously to bemg taken away from 
their busmess and the pursmt of their activities because of m- 
defimte abdommal or gastnc symptoms, and it is a difficult thmg 
to convmce a man that his life is m danger because he belches 
a bit or suffers from abdommal gas Prompt measures should 
follow upon the establishment of the diagnosis A docile and 
wdlmg patient will obtam a great deal of improvement m the 
bands of an expenenced physician One should not fail to curb 
excesses of alcohol and, more particularly, of tobacco The latter 
IS important and, particularly m agarette smokers, often helps to 
give a long penod of remission A close watch over kidney 
function IS necessary not only from the standpomt of renal 
effiaency, but as a gmde and a judge of cardiac tone and fimction 
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DIET nr ECZEMA 

Vaneties of Eczema Amenable to Dietic Treatment; Diet in 
Eczema Due to line Acid Retention Diet When Nitrogen 
Retention Exists Diet m Eczema £rom Food Anaphylaxis 

It is a well-known fact that eczema comprises about one- 
thud of all fikm diseases for wbidi medical aid is sought, and it 
has been a stumblmg-block to many clmiaans, general practi- 
boners, as well as dermatologists, and up to the present time we 
have been at a loss as to what to do in some cases of this disease, 
but in view of recent studies and mterest m dietetics many 
pomts formerly obscure have now been eluadated 

Ih the past some wnters have taught that a low protem 
diet IS most suitable for patients suffermg from eczema, while 
others have advocated an exclusive meat diet By various 
wnters the cause of the disease has been referred to mgestion of 
butter and other fats, oat-meal, firii, etc Among recent wnters, 
Chipman has called attention to the need of a more mtimate 
knowledge of body metabolism 

There may be some excuse for the many varied ideas on diet 
In many instances it matters httle whether any one ndmg a 
particular hobby, by advocatmg seemmgly unsmtable diet, if 
the particular patient is able to digest the food advised, provided 
the ehnunation is taken care of Also, it often matters but httle 
''hat the diet consists of, an exclusive peach diet in the summer 
for a number of days may prove to be a marvelous cure, but 
that doesn’t necessarily mean that every patient riiould be put 
on a peach diet, but make the diet of suffiaently low calonc 
value, and at the same tune taking care of the elimination, then 
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you have struck the keynote on which to build success in this 
disease 

Though the majority of cases of eczema will respond to dietetic 
treatment, there are others m which such treatment seems of 
httle avail except to improve the patient’s general health 

Before employing any dietetic measures m many skin diseases, 
particularly m eczema, one should always bear m mmd the vary- 
mg factor^ induencmg digestion, which compnses mvestigations 
as to the pathologic alterations of the digestive tract, as well 
as the other organs concerned in digestion, such as the hvcr and 
pancreas The other organs to be considered m this connection 
are those of excretion, such as the sweat-glands, lungs, kidneys, and 
the large mtestmes, beanng m mmd any alterations in the cardio- 
vascular system which might have an important influence on the 
digestibihty of foods, one can then easdy see that tlie coeffiaent 
of digestibihty is influenced by these various factors, and that 
digestion does not consist merely of the study of calones, as 
caloric values vary,as can readily be seen by the above-mentioned 
influencmg factors 

Vanehes of Eczema Amenable to Dietetic Treatment — In a 
general way it seems to me from clmical observation that there 
are three classes of eczema amenable to dietic treatment, namely 

1 Eczema occurrmg m mdividuals who have retention of 
unc aad, or of mtrogenous excretory products 

2 When food anaphylaxis is present 

3 Eczema of infants and young children At this time we 
will confine ourselves chiefly to the first two headmgs 

Diet m Eczema Due to Unc Acid Retention. — Uric aad 
retention is of frequent occurrence m eczema and is often seen 
m apparently healthy, robust adults These individuals usually 
have a gouty diathesis and unc acid retention Eczema of this 
type may be localized, consistmg perhaps of a papulovesicular 
eruption of the hands, or it may be a generalized condition 
If faihng to cure this with local treatment, dietetic measures 
should be employed 

The diet m this type should be essentially one that is punn 
free and of low' protem content Food nch m nuclei, henct m 
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punn, such as pancreas, thymus, hver, and kidney, should be 
excluded Malt hquors, tea, coffee, and chocolate conta i n 
punn, while, on the other hand, green vegetables, milk, and eggs 
are puim free 

In many of these cases it takes a long time before any ap- 
preaable effect is noticed on the lesions and diet has to be con- 
tmued persistently for several months In other cases it is but 
short of marvelous how rapidly the lesions do clear up 

A good procedure is to put the patient on a diet of buttermilk, 
soda biscuits, milk crackers or toast, and orange or lemon jmce 
from the npe fruit for three days or longer, accordmg to the 
seventy of the case as governed by the rapidity of the disap- 
pearance of the lesions Use 2 quarts of butte rmilk , 8 milk 
crackers or 4 shces of toast, 3 or 4 oranges or lemons This 
will yield from 1200 to 1400 calories Alternate buttermilk 
with the fruit jmce at mtervals smtable for the mdividual patient. 
In addition, give an alkahne salt, as 1 to 2 drams or more of 
bicarbonate of soda per day, taken m fnut jmce or mplam water 

Sweet milk may be substituted m about half the quantity of 
buttermilk if, for any reason, buttermilk cannot be taken, as the 
calonc value is about double that of buttermilk You may 
add to the sv\ eet milk either barley-water or lime-water Gradu- 
ally, well-cooked cereals or two or three shces of bacon, later soft- 
boiled eggs, stewed fruits and vegetables, as spinach, celery, etc , 
ate added to the diet Later, potatoes, butter, and meats are 
allowed, keepmg constantly m mmd the need of stoppmg at a 
pomt at which a relapse occurs Meat may be restncted to a 
certain number of days a we^ 

Diet When Nitrogen Retention Exists — Under this group 
we have to consider nephntic conditions In the first place 
comes eczema, occurrmg m connection with acute nephritis 
The treatment consists of the usual measures for the rehef of 
fbis condition, where the Karell or other suitable diet should be 
instituted 

However, the type with which we have to deal is usually the 
more chrome one, m which retention is present Then we have 
eczema occurrmg without nephritis bemg present, but where the 



304 


S J NILSON 


nitrogen retention occurs independent of it In either case it is 
well to obtain an accurate knowledge of tlie condition of the 
kidney function This can be done by careful CKanimation of a 
twenty-four-hour specimen of unne or by e\amination of the 
blood, esbmating urea mtrogen, unc aad, and creatinm, or by the 
various functional tests, as that by phenolphthalain or by test- 
meal 

In applying the diet m the mtrogen retention cases our aim 
IS to give a low' protem diet if anaphylaxis can be ruled out, first 
givmg sufiiaent flmd to free the system of the mtrogenous ex- 
cretory products This is best given m the form of water with 
orange jmce or an alkaline salt, such as a combination of potas- 
sium atrate, acetate, and bicarbonate, 30 grams each, three tunes 
a day After this we can give the nee diet, consistmg of nee 
boiled m water and w'ell dried out, eaten with butter and dry 
bread, three tunes a day It should be thoroughly masticated 
and mcoiporated with sahva If, for any reason, the nee diet 
does not agree, a buttermilk or sweet milk diet, as before men- 
tioned, can be mstituted In case of the nee diet, which can be 
contmued from three to five days or longer, then milk can be 
added for a few days, gradually addmg other food, such as 
vegetables, at first a vaned vegetable diet can be contmued for a 
comparatively long time, gradually addmg a moderate amount 
of meats It is important to bear m mind that sufiiaent quan- 
tities of water, preferably taken two hours after meals, should 
be insisted upon, this quantity bemg determined accordmg to 
the findings m each mdividuol case Exercise is also of im- 
portance, and should be insisted upon, as this increases oxidation 
and aids m the ehmmation of waste products 

Diet m Eczema From Food Anaphylaxis — ^Thc second class 
of eczema mvolves a careful mvestigation as to the underlying 
cause, inasmuch as we have to deal with a food anaphylaxis 
This IS a condition of unusual sensitiveness or an exaggerated 
susceptibihty to foragn protem, as shown by \Vhite, Stnckler, 
and others 

A great deal of work on food anaphylaxis has been done by 
the cutaneous test and a good deal of hght has been thrown upon 



DIET IN ECZEMA 


305 


the subject, but we need further duadation for uniform results 
These tests have proved very unsatisfactory m yoimg children 
Infants do not react well to the test and so far have been found to 
be of no value In adults, several pomts have to be considered 
in applying the tests for instance, an mdividual who has an 
eruption caused by strawberries may give a negative test out 
of season, or when they have not been eaten for a long time 
Now, if you feed this mdividual strawbemes, the reaction ^vlll 
often prove positive The same is true of many other foods 
The oSendmg food substances, which m all probabihty 
are proteins, must be ascertained It is always desirable to 
obtam the history of eruption occumng m childhood, as this often 
pves a clue to work upon If sensitiveness is present, it is most 
often due to two or more protems The common ones are milk, 
egg-albumen, wheat, buckwheat or some other gram, or shell- 
fish Less common are meats, as pork, veal or mutton, and 
tomatoes 

There are two ways m which to identify the offending sub- 
stance (o) The diet test, (6) the endermic or cutaneous test 
In the first method the patient is put on a mild diet w'hich we 
know mil not cause any disturbance, gradually addmg the above- 
mentioned foods one at a time imtil reaction is obtamed This 
food is then eliminated from the diet and other articles of food 
are sunilarly tested This process takes a long time and re- 
qmres careful observation both by the patient and physiaan 
The second method consists of endenmc mjections of a definite 
dilution of foreign proteins A positive reaction consists m the 
development of (a) An erythema, (6) a papule, (c) tenderness 
Reaction is shown by a lesion usually 1} to 2 cm m diameter, 
lastmg forty-eight hours This method reqmres a careful techmc, 
because unless properly earned out it is extremely dangerous, 
and has proved fatal m a number of cases 

The safest method of pdrfonmng the skin test is to denude 
die superfiaal epithehum m two parallel rows on the forearm, 
areas denuded depend upon how’ many protems are to be tested, 
12 to 24 protems can readily be tested at one sitting, more if 
*^ed The areas can be denuded by a dental burr, w’lthout 

\OL. 4 — 20 
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drawing blood, or by a small inasion ivith a scalpel, one row 
m each case bemg used as a control The protems are apphed to 
the other row and rubbed m after applying neutrahzmg medium, 
sodium hydroxid bemg usually used for this purpose A positive 
reaction is mdicated by an erythema and a wheal from ^ to 2 cm 
m diameter appeanng withm fifteen to twenty mmutes This 
method is fairly satisfactory 

The offendmg foreign protem havmg been discovered, it is 
ehnunated from the diet, or fed m small mcreasmg quantities until 
anti-anaphylaxis is produced This condition is not an imniumty 
and may be lost unless the protem m question is contmued 

It IS also well to control the carbohydrate and fat digestion 
and to mamtam a proper function of the large mtestme In 
acute cases more care is required than in the chrome ones It is 
best to exclude food which is difficult to digest, such as pastry, 
foods fned m grease, and fat soups Coffee and tea should be 
limited to one cup m the mommg 
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AURICULAR FIBRILLATION 

Clinical Diagnosis, Vaneties and Manifestations; Physical 
Signs, Therapy and Its Results 

CASE I— DISCUSSION OF AURICULAR FIBRILLATION, WITH AN 
ILLUSTRATIVE CASE 

Dr Neuhof This man is forty-five years of age The 
previous lustory states that at the age of three he had some 
bone infection in his left knee which resulted m an operation and 
subsequent fistula There is no history of any other infection — 
no growmg pains, no scarlet fever, no rheumatism, no sore 
throats except one very mild one which lasted a day or so He 
gives a moderate alcohohc history There is nothmg otherwise 
in the history which has any relation to his present trouble 
The Wassermann blood reaction is negative 

The complamt which bimgs him to the hospital began rather 
acutely about five months ago He then became short of breath , 
he could not walk, his abdomen began to swell 

Let us first study the heart action Please hsten to the heart, 
not for murmurs at present, but with the primary idea of tellmg 
me what you think of his arhythmia 

Student There is very rapid, irregular heart action, the 
first sound seems to be very strong 

Dr Neuhop For the present I am mterested m the rhythm 
alone 

First Student The rhythm is irregular, rapid, and at tunes 
seems to be skipping 

Second Student His heart is very irregular, first it is slow, 
then rapid, then it skips 

Third Stotent It seems paroxysmal 
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Dr Neuhof I notice, in the first place, that none of jou 
gentlemen felt the patient’s pulse, that m itself is a very grave 
error Every time that you e.\amine a heart, particularly when 
stud>'mg and looking for arhy thmias, alw ays feel the pulse at tlie 
same time If you do that m this case you will notice not only 
that the heart action is irregular but that the pulse is also , furtlicr- 
more, with every heart-beat there is a pulse-beat, that is, the pulse 
is just as irregular and as rapid as the ventricular action You 
will further note that there is not only an irregularity m time but 
also m the strength of the ventncular beats There are scarcely 
two successive beats of equal force or rhythm 

The type of arhythmia which produces sucli gross irregulanty 
of force and rhythm of the heart and a correspondmg irregularity 
of the pulse is called auncular fibrillation 

There are various evperimental methods by which auricular 
fibrillation can be produced A common method is to faradize 
the auncles directly As a result, instead of having tlic phys- 
iologic orderly rhythmic auncular contractions followed by 
regular systohc contractions of the ventricles, there results ir- 
regular discordant auncular activity Different parts of the 
auncle contract at different times and ivith varying mtcnsity, 
mdeed, as the term denotes, the auncles actually fibnllate At 
the same tune the auncles are m a state of dilatation What is 
the result of this upon tlie ventncular activity? In tlie normal 
rhythmic heart, as you know, the unpulsc starts at the sino- 
auncular node, the so-called pace-maker, and spreads thence 
through the auncle to the aunculovcntncular conduction system 
The latter consists essentially of the aunculovcntncular node, 
and of the bundle of His with its branches The ventricles arc 
thus melted to rhythmic orderly contraction In auricular fib- 
rillation there is, as it w ere, a bombardment of tlie conduction 
system by auncular mipulscs \s many as 900 of tlicsc per 
imnute have been counted in the electrocardiograms of a pa- 
tient with auricular fibrillation Comparatively few of tlicse 
mipulscs can pass tlirough the conduction system Those 
which do pass incite the ventnete to irregular, tumultuous 
activat> That is true in tlie case we are stud>mg Indeed, 
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because of tViis man’s thm chest wall and enlarged ventricles 
you may actually see that the ventricular contractions are 
irregular in strength and rhythm One may even venture a 
diagnosis of auricular fibrillation by mere careful inspection of 
the cardiac area Please remember that you never see or hear 
the auncles fibnllate, but that you make the diagnosis of auric- 
ular fibrillation by the characteristic effect of the latter upon 
ventncular activity 

What is the result of this irregular ventricular activity upon the 
systemic arculation^ Some of the ventncular contractions are 
so weak that they cannot open the aortic valves and therefore 
cannot produce correspondmg pulse waves m the radials An- 
other reason for the non-openmg of the aortic valves may be that 
the ventricular sj'stoles, otherwise suffiaently strong, do not 
properly direct the blood toward the aortic valves In either 
case It is apparent that there will be more heart-beats than pulse- 
beats The consequent lack of correspondence between the 
number of ventncular systoles and the pulse-rate is sometimes 
called pulse defiat 1 prefer the more descnptive name of 
abortive beats The stronger ventricular ^stoles open the 
aortic valve 3 in the usual fashion and produce correspondmgly 
strong pulse-beats But smee even these effective ventncular 
systoles vary m force and rhy thm there is a correspondmg 
variation m the propagated arterial waves as shown by a pulse 
which IS also irregular in force and rhy thm 

Let us verify all these observations by agam examimng the 
patient. You will note that some ventncular systoles are fol- 
lowed by pulse-beats, while others are not I wish to impress 
upon you agam that this simply results mechamcally from the 
fact that some of the ventncular ^stoles do not open the aortic 
valves 

Why do patients with auricular fibrillation so frequently 
decompensate? It has been shown experimentally that the 
reason depends primarily upon the resultant irregular ventncular 
activity When the latter is present the blood cannot be thrown 
mto the systemic circulation m an orderly fashion, and it is thU 
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which finally produces what we call heart failure or decompen- 
sation m patients with this arhytlunia 

Clinically, the madence of auncular fibnllation may be 
roughly grouped as occurrmg first, in rheumatic endocarditis, 
second, m cardiosclerosis, and third, m patients without cardiac 
disease — the extracardiac group All these groups will be dis- 
cussed m detail in succeedmg chmes Here I msh to state 
bnefly that the rheumatic valvular lesion most apt to produce 
auncular fibrillation is mitral stenosis Further, that by cardio- 
sclerosis I mean a genenc term which mcludes gross pathologic 
changes in all the cardiac structures — valves, endocardium, 
muscle, aorta, and coronanes It occurs chiefiy in older m- 
dividuals with general artenosderosis, mth or without hyper- 
tension The third group — those without actual cardiac disease 
— ^is the smallest in number 

Auncular fibnllation compnses approximately 80 per cent 
of all arhythmias, hence the importance of understandmg and 
diagnosmg it Besides it will be much easier for you to grasp 
and comprehend the others if you thoroughly recognize this 
irregulanty Another practical reason why it is so important 
to grasp the fundamentals of auncular fibnllation is tliat it is 
the one which may most often be benefited therapeutically We 
know that digitahs has the power of blocking many of the dis- 
cordant auncular impulses which bombard the aunculoventncular 
conduction system m auricular fibrillation These impulses are 
thus to a great extent cut off, so that the ventncles arc restored to 
some condition of orderhness m rhytlim and force In addition, 
digitahs also helps by mcreasmg the contractile power of the 
heart Its great advantage, however, in fibnllation anses from 
the aforesaid power to block the mamfold auncular impulses, 
thereby produemg more regular heart action 

Thus far we have concerned ourselves only with the general 
diagnosis of, and the problems ansmg from, the arhythmia 
Itself I should now like to have you hsten to the heart with a 
view to dis tinguishing the abnormal sounds you hear 

First Student The sounds are accentuated, tliere is a 


murmur 
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Second Stddent* The first sound is replaced by a loud 
murmur, a systohc one I do not think the second sound is 
accentuated 

Third Student There is a murmur which seems presystohc, 
gnfl at the same time one hears a sharp first sound The second 
sound is accentuated. 

De Neuhoe Upon auscultation I find as follows. In an 
area surroundmg the left nipple I hear a rather loud systohc 
murmur A httle lower and near the cardiac apex I hear a some- 
what distant diastohc murmur which occupies the last half of 
the diastohc period Will you please listen now m order to cor- 
roborate these auscultatory findmgs> 

The patient’s heart action as so rapid when first admitted to 
the hospital and before puttmg him on digitalis that no murmur 
could he distmguished But, as I have just pomted out, we now 
hear m the left mpple region a rather loud systohc murmur, and 
m the apical region a relatively distant diastohc murmur of a 
somewhat rumbhng character In the presence of auncular 
fibrillation these are typical of a double mitral lesion the ^stohc, 
of mitral regurgitation, the diastohc, of mitral stenosis 

And now as to the ^e of the heart Even without percussion 
you note the size of the organ as it is silhouetted against the chest 
wall The ape\ is m the fifth mterspace m the axillary hne 
The hver is enlarged, its lower border can be felt at the um- 
bihcus There is very shght edema at the ankles 

Let us now’ search the history for the cause of the valvular 
disease m this patient The great majonty of cases of rmtral 
disease are caused by rheumatism, tonsilhtis, or scarlet fever 
The patient says he had a shght attack of sore throat some 
months ago shortly before his cardiac symptoms began Such 
wide-spread cardiac mischief, however, could not possibly have 
been produced by so recent and mild an attack It is possible 
that this patient represents one of those m whose childhood there 
had been so-called “grow mg pains” — ^m other words, rheumatism 
and that the patient does not recall them Or the old bone 
infection m childhood may be the cause of this mitral Ipgjo n 
Under such circumstances, however, patients are not apt to lia\e 
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such exceedingly long quiescent penods, for, as >ou remember 
from the history, this man until recently never had. any cardiac 
symptoms Indeed, he had ne\ er consulted a doctor about his 
heart until a few months ago, a verj' unusual story of an endo- 
carditis resultmg from a septic bone mfection Witli reference to 
the alcohohc histor>' m tlus case, he has been only a moderate 
drinker The rdle of alcohohsm as a cause of endocarditis has 
been, as we now knon, overemphasized, and, even concedmg 
alcohohsm as an etiologic factor, it is difficult to conceive it as 
producmg such a t)q)ical mitral valvuhtis Weighing all prob- 
abihties, it seems most likely tliat the cause of the lesion is 
rheumatism, the details of iihich tlie patient has forgotten 

This patient has received altogetlier a little over 2 drams 
of the tmeture of digitahs The drug has already produced a 
very marked change in lus condition The heart beats less 
frequently and there is a greater tendency to regularity The 
edema of the ankles is less, the liver is smaller The man can 
breathe comfortably, and he says he “feels fine ” He would 
scarcely have to tell us that, because a cardiac patient who 
breathes as comfortably as he does always “feels fine ” I am 
now gomg to put hmi upon rather large doses of digitabs, } tea- 
spoonful tliree times a day for about three days, and then for the 
following tw'o days upon theobromin sodium salicylate with a 
hmited fluid intake 

Regarding further care of tlus and similar cases I should 
advise that after compensation has been restored the patient 
consult a physician about every two or three weeks We 
know that, given properly, digitahs ma> be taken for a number 
of years This patient may be made so comfortable that he 
may even be able to follow some light pursuit Some become so 
accustomed to taking digitahs that they tliemseh es are able to 
approximate the proper amount of the drug needed The 
average amount of the tincture of digitahs required to restore 
compensation is 1 ounce I am in the habit of givmg 1 dram 
a daj m the usual mild cases of decompensation witli auricu- 
lar fibnllation In more urgent cascj I prescribe much 1 irgcr 
imtial doses 
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Student Does the pulse-rate influence you in the amount 
of digitalis to be given’ 

Dr Neuhor If I do not get the proper effect — that is, the 
restoration of compensation — I would continue digitalis up to the 
1 ounce amount even though the ventricular rate ere to fall as 
low as 45 per mmute As a matter of fact, m order to m^ estigate 
that pomt for myself I had imder observation some three or 
four years ago a series of cases of fibrillation m which I contmued 
di gitalis despite the fact that the ventncular rate was between 
40 and 50 per nunute One patient told me he had never felt 
better m his life He left the hospital with a heart rate of 35 
per minute 

Student How often would a case of this sort have to be seen 
in private practice? 

Dr Neuhoe Ordmanly once daily while in the acute stage 
As the patient’s condition improves, say at the end of four or 
five days, he may be visited less frequently 

Student Do you give tincture alone? 

Dr Neuhoe I always give the tincture alone and undiluted 
You can keep a good tincture several months without detenor- 
ating 

Student How long do you keep such a patient m bed? 

Dr Neuhoe That depends on the severity of the case 
This particular patient will probably improve suffiaently m 
about ten days so that he will then be able to sit out of bed, 
and in a few days thereafter walk around 

Student Does he feel very weak? 

Dr Neuhoe The usual complaint is shortness of breath 
The weakness is not more marked than that of other bed-ridden 
patients If I allow this patient to get up and walk around 
without continumg digitalis m smaller doses he will decompansate 
in a comparatively short time, probably m several weeks 
Inddentally, what I have just said proves to you that the old 
theory oi the danger of continumg digitalis when a patient is 
nalking about is an erroneous and exploded one 
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CASES n, ni, IV —discussion, description, and tabulation 
OF VARIOUS types OF AURICULAR FIBRILLATION— ILLUSTRA- 
TIVE CASES 

Today I ^vlsh to continue the subject of auricular fibrillation 
and shall illustrate it with several additional cases 

Case n — ^This patient has already been examined by some 
of you M H IS a typical example of a decompensated double 
mitral lesion ivith auncular fibrillation You will recall tliat I 
advised tlie contmuation of medication even after compensation 
was restored He has not taken any digitahs since he left here 
three weeks ago, he re-entered the hospital several days ago 
decompensated and dyspnoic Two or tlirce days after the 
second admission he developed a left-sided hemiplegia, you sec 
he cannot raise the left arm or left leg Upon hstemng to his 
heart you hear, just beneath the left nipple, a loud systohe and a 
distmct, though somewhat distant, diastohc rumble followed by a 
redupheated second sound The pulse and heart action arc 
grossly irregular m force and rhythm The hver is enlarged, 
there is no edema of tlic legs This case, therefore, represents 
auncular fibrillation with a double mitral lesion probably due to 
an old rheumatic infection 

The prognosis is now compheated by the hermplegia, whicli no 
doubt IS due to an embohe mfarct from one of the mitral vegeta- 
tions The pomt I wish to emphasize at this juncture is tliat 
the patient did not follow my directions regardmg digitalis 
I had stated that despite the fact that he was thorijughly com- 
pensated when he left the hospital, he would have to continue 
medication This patient did not do so, and 1 am therefore not 
surprised to find tliat he returned very much decompensated 
It IS, mdeed, probable tliat the irregular violent ventricular 
action such as is even now present was the controlUng mechanical 
factor which loosened one of the imtral vegetations If the heart 
had been beatmg more quietly and less irregularly under tlic 
infiuence of digitalis an embolic mfarct would have been less 
likely to occur 

Case m. — A B , male, seventy-suc jears old, came to the 
hospital for a skin disease which has no connection with his 
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cardiac status I wish to demonstrate him as illustrating a 
cardiac type very frequently found among the old and senile 
He has emphysema and he also has a very irregular pulse I 
want you to feel his pulse and to listen to the heart at the same 
time — a procedure always to be followed when studymg arhyth- 
mias You will find that unless the patient sits up you can 
scarcely feel the heart beat The sounds are very famt, probably 
because the organ is coveted by emphysematous lung The 
radial and temporal artenes are thidrened You note that the 
pulse 15 irregular both m rhythm and force, an almost infalhble 
sign of auncular fibrillation The underlymg pathologic leaon 
IS cardiosclerosis, a very frequent findmg m elderly mdividuals 
Very often such patients have no cardiac symptoms In this 
case, for example, despite the fact that the pulse is grossly ir- 
regular, there are absolutely no cardiovascular ^onptoms — ^no 
dyspnea, no edema, no decompensation 

Case IV —This man, fifty-three years old, a tailor, tells us 
that except for very shght, temporary ailments he had never been 
ill until five years ago At that time he sought admission to 
another hospital and stayed there for two weeks The symptoms 
then were shortness of breath and cough He left the hospital 
and soon thereafter noticed that his eyes began to bulge, although 
he felt absolutely well and was able to continue at u ork for several 
years He then sought readmission to the same hospital because 
of recurrence of the onginal symptoms After several weeks 
he left and was again well until about sl\ weeks ago At that 
time he developed diarrhea and shortness of breath The latter 
has contmued up to admission to this hospital five days ago 

Let us now examme the patient First, by inspection you 
note that the patient is very dyspneic and that he has very 
marked exophthalmos You further note very pronunent and 
irregular pulsations in the neck, the larger and more vigorous 
are due to the carotids The jugular pulsations are irregular, but 
less prominent You likewise observe that there is a fulness of 
the neck m the region of the thyroid, both lobes of this gland are 
considerably enlarged In the chest you observe that the apical 
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impulse IS diffuse and is very rapid and irregular m the tune and 
force of its systoles 

Second — palpation By placmg the palm of the hand over the 
precordium you are able to feel and corroborate what you have 
just observed by mspection, namely, the diffuse irregular impact 
produced by ventncular sj stoles whicli are irregular m rhythm 
and force In other words, the ventricular action is grossly 
arhythmic No thnll is felt over the precordium 

Third — auscultation We hear no cardiac murmurs, but w e 
do hear some moist, crepitant rales probably due to congcsbon 
and edema of the left limg You also note that some of the 
ventncular beats do not reach the wrists That is due to tlic 
fact, already pomted out m a previous chmc, that some of the 
systoles are not strong enough to open the aortic valves or that 
they do not throw the blood m a proper direchon toward tlie 
aortic onfice Either reason is sufhaent to prevent opemng of 
tlie valves and hence prevents a correspondmg pulse wave 
Finally — the size of the heart The apical impulse is most 
promment m the SL\th mterspace, 12 cm from the midsternal 
hne, a pomt near the antenor anilary hne 

The hver is considerably enlarged, its lower border is 2 
inches below the umbilicus There is marked edema of the legs 
The unne shows hyahne and granular casts The Wassermann 
blood-test IS negative Regardmg therapeusis, I wish to mention 
that, despite digitahs, morphm, and bromids, all given m large 
doses, there has been no improvement m tlie patient’s condition 
This case is one of auncular fibrillation as determined by the 
absolutely irregular ^cnt^cular action Because of the e\oph- 
thalmos, the enlargement of the thyroid, the absence of any 
rheumatic or infectious history’, the sharp attack of diarrhea 
antedatmg the present illness, and because the patient had 
several attacks of decompensation, I behe\c that the auncular 
fibnllation and consequent heart failure are due to exophthalmic 
goiter (“Basesdow’s disease”) I shall shortly explam my rea- 
sons for this xaew 

I ask you now to study this tabulation with me, in which I 
dixade the subject of auncular fibnllation as follows 
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TABLE I 

A Experimental Causes of Auricular Fibnllaiton 

1 Stunulation of the vagus 

2 Stimulation of the sympathetic 

3 Direct faradization of the aundes 

4 Injection of thjaoid evtract mtravenously (One experi- 

ment) 

TABLE n 

B Some Abnormal Factors Found in or Productive of Auricular 
Ptbrillahon tn the Euman Being 

1 Enlarged and dilated aundes 

2 Pathologic change^ m the pace-maker (smo-auncular node) 

3 Changes in nerve tone m the pacemaker 

(а) From destruction of nerve fibnls and gangha 

(б) From abnormal impulses readung the pace-maker 

TABLE m 

C Auricular Fibrillation ts Found Clinically m 

1 Cardiovascular disease 

(а) Valvular disease — chiefly mitral stenosis 

(б) Cardiosclerosis — chiefly senile 

(In both, auncular fibrillation is usually permanent) 

2 Extracardiac causes m patients with normal and abnormal 

hearts 

(а) Toxins 

Biologic — chiefly m pneumoma 

(A F ' usually temporary ) 

Chemical — tobacco, sulphuretted hydrogen 
(Isolated observations ) 

(б) Reflex— chiefly from gastro-mtestmal disease 

(A F ‘ usually temporary ) 

(c) Exophthalmic goiter 

(A F ^ usually m attacks or permanent ) 
id) Drugs— chiefly digitahs (A F * usually temporary ) 
(e) EmoUons— fnght, fear, exatement (A F » m attacks ) 
(/) As part of or dunng attad.js of paroxjsmal auncular 
tachycardia 

' \ F = Auncular fibnUation 
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I assume that you know what I mean by the pace-maker, the 
normal rhythm center, or the smo-auncular node — all mter- 
changeable terms You know that its arterial supply is a nch 
one, the node bemg supphed by its own speaal artery It is 
also nch m nerve gangha and fibrils 

I want to stress the importance of the knowledge ive now 
possess, that fibrillation may be temporary or may appear m 
attacks The older ivnters regarded auncular fibnllation as a 
perpetual arhythmia 

You of course observe that Cases II, III, and IV — all fibnl- 
lators — belong in different etiologic categones I shall bnefly 
discuss some of the clmical conditions m which auricular firbnl- 
lation IS found 

Alitral stenosis is one type of valvular disease in which 
fibrillation is quite common Usually m decompensated mitral 
stenosis, m which fibrillation has appeared for the first time, the 
ventncular action is quire irregular, and the rate 100 per minute 
or more Decompensation, as I have already emphasized in a 
previous clmic, is brought about by the irregular ventricular 
action which results from fibrillation, and it is this which is of 
such extreme practical importance That is to say, the thmg 
which disturbs the patient chmcally, which causes the dyspnea, 
the anasarca, the bronchitis, etc, is the irregular ventncular 
activity which prevents the blood from bcmg thro\vn into tlic 
general systemic arculation with any degree of regulanty 

Senile cardiosclerosis, another type, is also frequently ac- 
compamed by auncular fibrillation It is by no means rare to 
have, as m Case III, rather irregular heart action iMth rates 
which do not exceed the normal ventncular rate The pulse and 
cardiac irregulanty, if you will recall the exammation of Case 
m, IS not nearly as marked in rhythm or force as, for example, m 
Case rV, thepatient w ith the exophthalmic goiter That probably 
accounts for the fact that patients such as the former do not often 
suffer from much disturbance in the sytemic arculation despite 
fibrillation Case III, mdeed, came to the hospital for an entirely 
different disease, the irregular pulse was only an madcnUl 
finding There are, however, senile cardiosclerotic cases whicli 
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do have very irregular heart action with fibrillation, and those 
are the patients who suffer most from dyspnea and other signs 
of decompensatory disturbances 

We novr discuss, m conjunction with Case IV, the ques- 
tion of exophthalmic goiter with auricular fibrillation By 
correlatmg the tabulated experimental (Table I) and the probable 
fundamental causes of fibrillation (Table 11), we may be able 
to find the cause of the fibnllafion in Case IV I want to pre- 
face, however, that what I am gomg to tell you about fibrillation 
m exophthalmic goiter is to some extent hypothetic, because, 
although we have some experimental data, the facts are not 
suffiaently known to enable us to draw' exact chmcal conclusions 

You note from the Table that, experimentally, stimulation of 
the sympathetics has produced auricular fibrillation, and clinic- 
ally, that changes m the rhythm center may also produce fibril- 
lation from abnormal impulses reachmg it We know that ex- 
ophthalmic goiter IS sometimes accompamed by mild pathologic 
changes m the myocardium, m rare and exceptional instances 
these may amoimt to extreme cardiac hypertrophy without 
involvement of valvular or artenal structures Furthermore, 
exophthalmic goiter is almost mvariably accompamed by 
evidence of exatatlon of the sympathetic system Observe, 
for example, the usual tachycardia and sweatmg m exophthalmic 
goiter We know, also, that there are tmdoubted instances m 
which sudden emotions, such as fnght and excitement, were the 
startmg-points of exophthalmic goiter Case TV states that 
precedmg his last attack of cardiac failure he had severe diar- 
rhea having no relation to diet and imcontrolled by medication 
I beheve that this symptom — mtestinal hypermotih^ — was an- 
other evidence of hyperexatation of his sympathetic nervous 
system 

To summarize The goiter, the exophthalmos, the fibrillation 
with consequent decompensation, and the diarrhea are the 
results of disturbances of the sympathetic system I profess, 
however, no knowledge as to the fundamental cause of the 
sympathetic disturbance m this case Regardmg therapy , I am 
not surprised that digitalis has not had the shghtest effect upon 
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the irregular and rapid ventncular activity or upon the heart 
failure We have no specific, nor anything like a spcafic, at 
present which can mfiuencc continued fibnllation in pahcnts 
with goiter The primary therapeutic effort must be directed 
toward some drug which can control the hyperevatable sympa- 
thetica I have tried digitahs m several other cases of goiter witli 
fibrillabon and heart failure witliout benefit 

The discussion of Case IV shows the importance and need of 
correlating all factors and data in tlie study of the individual 
cases of auricular fibrillation which you may be called upon to 
diagnose and treat If a case of decompensation is due to auricu- 
lar fibnllation with mitral stenosis you w'lll find, with few excep- 
tions, that digitalis acts almost as a spcafic 1 prefer to give 
the tmeture as already outhned in a previous dime I want to 
emphasize agam the importance of keepmg sudi cases for an 
mdefimte penod of time under the influence of this drug, otlier- 
wise they will agam decompensate Case 11 is an excellent 
example of that fact 

Let us now take an instance of auricular fibnllation in senile 
cardiosclerosis with fairly marked irregular and rapid ventncular 
activity and with signs of decompensation There again digitahs 
will probably have a benefiaal effect I say "probably” because 
one must imderstand that in senile cases there are usually ad- 
vanced pathologic changes in the myocardium, endocardium, and 
the coronaries, thus there is often not enough healthy heart left 
upon which the digitalis can act Such advanced changes 
constitute, I beheve, the most potent reason for disappointment 
in tlie action of digitahs m these individuals Digitalis may 
mdeed block the discordant impulses commg from auricle to 
ventricle in fibnllation, and hence help steady tlie ventricular 
action, but it cannot xery well increase the contractile power of a 
considerably damaged heart 

I shall now bnefly discuss some of the sahent extracardiac 
causes of fibrillation m patients with otherwise normal hearts 
Some years ago I obserx'ed a case of fibrillation w ithout d> spnea in 
a tobacco smoker with an organically sound heart A similar 
case has been reported m the literature ^\n instance of transient 
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auncular fibrillation has been reported m a laborer who while 
working in a vat w'as oiercome by hjdrogen sulphid gas, his 
heart was organically normal We also occasionally observe 
patients ivith absolutely normal hearts, blood-vessels, and kidneys 
who apparently set up fibrillation as the result of reflex causes 
ansmg from stomach or mtestmal disturbances An illustrative 
case IS the following About two years ago I was consulted by a 
lady fifty-nine years of age She had been stiff enng from belchmg 
and regurgitation of food for many years About ten years ago 
she had cohtis and abdominal cramps Five years thereafter she 
had pains over the sigmoid She was operated upon for ap- 
pendiatis Adhesions were found, tiie pains over the sigmoid 
persisted Dunng the past summer she w'as considerably 
oppressed by the heat She went to Atlantic City, and while 
restmg m a rolhng chair she had a famtmg spell lastmg about 
five nunutes Her family physician, an excellent and careful 
practitioner, assured me that the summer before her pulse had 
been perfectly regular I saw her some wedcs after the famtmg 
attack, the pulse and heart action were grossly irregular, some- 
times slow, sometimes fast She had attacks of tachycardia 
durmg which the heart rate was over 160 per nunute, its rhythm 
was irregular Only at such tunes was there shght dyspnea 
At other tunes the patient complamed of a subjective feelmg of 
“palpitation” The gastro-mtestmal symptoms consisted of 
belchmg, cohcky pains, and mtestinal rumb ling A polygraphic 
tracmg which I took revealed auncular fibrillation In the 
absence of any e\'idence of orgamc cardiac disease — ^no decom- 
pensation, no edema, no bronchitis, no (yanosis, no hj'pertension, 
no abnormal constituents m the urme, no cardiac enlargement, 
no murmurs — and because of the old though still present gastro- 
intestinal symptoms, I made the diagnosis of auncular fibril- 
lation ansmg refle.\ly from the gastro-mtestmal canal Therapy 
was directed chiefly to the latter Bromids were prescnbed 
A good prognosis was given, although no tune himt was set as 
to the duration of the fibrillation The patient was allowed to 
sit out of bed, then to walk, and gradually to resume her old 
acbviUca, c\ en includmg golfing. The arhythmia lasted several 

\OI_ 4—21 
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the irregular and rapid ^ entncular activity or upon the heart 
failure We have no speafic, nor anything like a spcafic, at 
present which can influence continued fibrillation in patients 
with goiter The primary therapeutic effort must be directed 
toward some drug wlucli can control the hj^ierexa table sympa- 
thetica I ha\ e tried digitahs in several otlier cases of goiter w itli 
fibrillation and heart failure witliout benefit 

The discussion of Case IV shows the importance and need of 
correlating all factors and data m tlie study of tlie individual 
cases of auricular fibrillation wduch you may be called upon to 
diagnose and treat If a case of decompensation is due to auricu- 
lar fibrillation witli mitral stenosis you will find, witli few’ excep- 
tions, tliat digitahs acts ahnost as a speafic I prefer to give 
the tmcture as already outhned in a previous chnic I want to 
emphasize agam the miportancc of keeping sudi cases for an 
mdefimte pcnod of time under the mfluence of tins drug, other- 
wise they will again decompensate Case II is an excellent 
example of that fact 

Let us now take an instance of auricular fibnllation m senile 
cardiosclerosis with fairly marked irregular and rapid ventricular 
activity and w ith signs of decompensation There agam digitalis 
will probably have a bcnefiaal effect I say “probably” because 
one must imdcrstand tliat in senile cases there are usually ad- 
x'anced pathologic changes in the myocardium, endocardium, and 
the coronanes, thus there is often not enough healthy heart left 
upon which tlie digitalis can act Such advanced changes 
constitute, I behevc, tlie most potent reason for disappointment 
m the action of digitalis in these individuals Digitahs may 
mdeed block the discordant impulses coming from auricle to 
ventncle in fibnllation, and hence help steady' the ventricular 
action, but it cannot very well increase the contractile power of a 
considerably damaged heart 

I shall now bnefly discuss some of the sahent extracardiac 
causes of fibrillation m patients witli othervMse normal hearts 
Some y ears ago I observed a case of fibrillation without dyspnea in 
a tobacco smoker with an organically sound heart A similar 
case has been reported in the literature /Vn instance of transient 
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cles were fibnilatmg, the patient felt perfectly well, with 
compensation completely restored In this case the tosic 
action of digitalis upon the vagus was probably responsible for 
the arhythmia, at the same tim e the contractile power of the 
heart — that is, its pumping power — ^was considerably improved 
by the drug It has been shown experimentally that if the 
entire gastro-mtestinal tract of a cat be removed, from esophagus 
to anus, and digitahs be mjected mtravenously, the cat will go 
through the action of emesis In other words, the drug ap- 
parently possesses some action upon the cerebral center Thus, 
the vomiting caused by digitalis may be simila rly e^lamed m 
patients to whom we have given too much digitalis, or who are 
particularly susceptible to the drug It offers a more plausible 
explanation than the usual one that digitalis causes vo mi ting by 
imtating the gastnc mucosa 

Referrmg agam to Table HI, I now wish to discuss the relation 
betiieen toxins and fibrillation Fibrillation occasionally occurs 
m pneumoma m adult and older mdividuals, m those with normal 
hearts as well as those with valvular and other cardiac disease 

I presume the usual impression of pneumomc toxins which 
effect the heart is that they possess a destructive influence upon 
the cardiac muscle, valves, and coronanes In almost every post- 
mortem m pneumoma there is some cloudy sw elhng of the cardiae 
muscle. It 15 true, but it does not differ m degree or kind from that 
often found in other infectious fevers In my opmion auricular 
fibrillation occunmg dunng pneumonia is not due to such patho- 
logic change, but is caused by some damage to the nen'ous 
mechanism — t e , to the neurogemc control of the heart In 

II hat way toxins may thus act I cannot tell you Although 11 e 
use the term frequently, iie possess so httle knowledge about 
toxins and theu: effects on nerve structures that further discus- 
sion along these hues would be purely hj-pothetic But it has 
been my experience (and dinical expenence, after all, is important) 
that cases of fibrillation which occur m pneumoma m patients 
with prenously normal hearts do not even after >ears show any 
damage to the heart as the result of the arhythmia I do not 
wash to leave jou with the impression that pneumoma may not 
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months The pulse and heart action finally became regular and 
remamed so This case is given m detail partly because of its 
mterest, partly to impress upon you the great importance of 
obtaming a good, careful previous history, and finally, the im- 
portance of studymg, correlating, and weighmg all data before 
arriving at a diagnosis 

Retunung to Table III, you note that auricular fibnllation 
may occur as part of or dunng an attack of paro\ysmal auncular 
tachycardia The latter means that the auricles are beating 
regularly at a rate between 180 and 250 per mmute The 
ventricles may beat at the same speed or not, depcndmg upon 
whether the ventnde responds to every auricular mipulse 
When the ventnde does not regularly respond it denotes that 
heart-block is present It is not unusual to have paro\ysmal 
auncular tachycardia as the result of mmor gastnc complamts 
m patients with perfectly normal hearts Digestive disturbances 
m some as yet unknown manner cause abnormal impulses m the 
rhythm center in the auncle with the resultant production of 
paroxysmal auncular tachycardia The occurrence of auricular 
fibnllation found momentanly m such occasional cases denotes, 

I believe, that the abnormal impulses have tended to race the 
auncles at a speed beyond that of auncular tachycardia, so that 
the auncles can no longer beat rhythmically, and in its place the 
disorderly activity imphed by auncular fibnllation occurs 

Regardmg fibnllation from fnght and otlier emotional causes 
(Table III), I shall refer you to case VIII, in which fright seemed 
to be the etiologic factor 

Digitalis (Table III) may produce auncular fibnllation I 
had one such case under obser\'ation several years ago A boy 
with a decompensated mitral regurgitant lesion and an othenvise 
rhythmic heart showed fibnllation every time he was under tlic 
maximum effects of the tincture of digitahs Pol> graphic 
tracings left no doubt as to the t>'pc of the arhythmia I tned 
the digitahs experiment several times, when the drug was dis- 
continued fibrillation stopped and the pulse become regular at 
the end of a day or so, when it was agam admimstered the auncles 
again fibnllated It is interesting to note that, though the aun- 
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Dr Neohof No, it does not Its effect lasts twelve to 
twenty-four hours, therefore it necessary to follow* it with 
digitahs Sometunes it has a most remarkable and beneficial 
action withm an hour or two 

Stddekt In auricular fibrillation is there any contra- 
mdicadon to the use of strophanthm^ 

Dr Neohof If you have gi\en much digitalis before, do not 
give strophanthm 

CASE V —AORTITIS 'WITH ATTACKS OF AURICULAR FIBRILLATIOIT 

M S , male, aged fifty-two, is mamed and has two grown 
children He ^ves the following history He has never had 
rheumatism Twenty-five years ago he had a severe attack of 
jaundice Thereafter he suffered from pyrosis and abdommal 
pam About five years ago he was awakened suddenly at mght 
by his first “heart attack”, this consisted of a feehng of “thump- 
ing in the chest” lastmg several mmutes Some years later he 
was operated upon for appendiatis and purulent cholecystitis 
Smce these operations he has had no gastnc symptoms except 
when eatmg fatty food, he then had some belching and pyrosis 
Seven years ago he had typhoid fever, and four years thereafter 
pneumonia Dunng the last two years the “heart attacks” are 
more frequent, occurrmg even daily They last much longer 
than formerly, sometimes for hours He has been a smoker m 
moderate amounts, but he does not smoke at all now He sleeps 
very poorly, his sleep is often disturbed by erections, by thoughts 
of business, or by mtrospection regardmg his heart Digitalis 
in small doses had unproved his cardiac condition somewhat 
The bromids produce restful mghts He wakes up himgry and 
feels worse before breakfast when washmg and dressmg TiTien 
not annoyed by the “heart attacks” he feels well and is able to 
attend to busmess 

Examination — The patient has given us a very mtelhgent 
and continuous story* of his abdommal and cardiac complamts 
1 he first pomt to determme is tlie nature of these ‘ heart attacks ” 
I was fortunate enough to exanune the patient durmg one of 
the paroxysms The heart at first beat rhythmically, then, 
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produce wide-spread damage to the myocardium and other 
cardiac structures As a matter of fact I believe that tlus disease 
IS often the insidious and first cause of a good deal of cardio- 
vascular damage which shows itself m later hfe alone This 
statement is scarcely susceptible to proof, because the process is 
so msidious and slow For example, m a patient whom I saw 
some years ago, there was no doubt as to the correlation between 
a severe pneumonia contracted some years previously and the 
very gradual onset of cardiosclerosis In pneumoma w'lth fibril- 
lation it seems difficult to conceive of severe cardiac damage 
which would show itself unmediately after the pneumoma had 
run Its course, m the cases I have observed I could discover no 
sign of cardiac disease either durmg fibrillation or immediately 
thereafter 

In concluding the remarks on fibrillation I want agam to 
emphasiae the importance of bearmg m mind some such scheme 
as the tables which give the physiologic, climcal, and experi- 
mental causes Always try to correlate etiology with the case 
m hand In that manner you can attack the therapeutic and 
prognostic problems more readily and rationally Such study 
will also help elmunate nustakes in the apphcation of drugs 

Student What preparations of digitalis do you prefer, 
and why? 

Dr Neuhoe The action of all the digitahs bodies is alike 
I prefer the tmeture because it can be given m smaller doses, be- 
cause of Its uniform strength, and because it is fairly stable by 
reason of its alcohol content Next in preference is chgipuratim 
or digitan because it is a standardized preparation In an emer- 
gency I prefer strophanthm for its qmck effect, one ampule 
contaimng 1 c c is mjected mtravenously or intramuscularly, 
it should be mjected slowly It is particularly mdicated at tiie 
onset of severe decompensation or when auncular fibrillation 
comes suddenly with signs of arculatory failure Digahn is 
\ariablc in strength, and hence is not as good as the other prep- 
arations just mentioned 

Student Docs the effect of strophantlim last as long os digi- 
talis^ 



AUKICULAR riBRILLATrOX 


327 


Wh} are the paroxysms more frequent of late? The cardiac 
examination may offer the correct explanation The rough 
first aortic sound, the dilated aorta, and the edema of the legs 
are probably due to aortitis with cardiac insufficiency The 
irregular heart action per se may also have caused the edema, 
but the latter seems more likely a part of the composite picture 
of mild cardiac decompensation The changes m the aorta 
are probably comparatively recent, otherwise there would not 
ha\e been this long remission of the cardiac symptoms The 
aorbtis may have had its ongm m the attack of pneumonia three 
years ago Such gradual progressi\e changes following pneu- 
momc infections are, I beheve, by no means infrequent They 
rarely appear immediately after or dunng the pneumoma, 
but are one of the late sequelae The pathologic changes m the 
aorta — possibly also mvolving the coronaries — can accoimt for a 
recrudescence of the old attacks m more severe form The fact 
that the patient feels worse upon ansing and before breakfast 
IS also of mterest I have observed similar instances m other 
types of heart disease It seems due to the fact that it requires 
an added effort, and is a tax on the weakened cardiac reserve to 
carry on the circulation properly when the patient first moves 
about monuDgs The hunger expenenced m the monung may 
also cause reffex vasomotor disturbances which deletenously 
affect arculatory stabihty 

Therapeutically I would first reassure the patient There 
m no harm m giving him bromids at mght for the insomma 
I should also advise him to take a glass of warm milk before 
retmng so that the stomach be not too empty monungs He 
should have a glass of warm milk given to him every monung 
while still m bed I should treat him mtensively with digitahs 
for one week instead of the irregular doses he has been tnUing 
For this purpose he should hav e one digitan tablet daily for one 
week Tlus would have the effect not only of helpmg the ar- 
culation but also of mcreasmg the tone of the vagus The latter 
is one of the effects of digitahs You remember m this cormection 
that I had stated tliat pressure on the v agus decreased the cardiac 
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while the patient i\as sitting quietly, he said, ‘‘I am ha\ing an 
attack ” The pulse and heart action suddenly became grossly 
irregular and rapid, witli all the chmeal characteristics of auncular 
fibrillation An electrocardiogram which I immediately took 
confirmed the type of arhytlunia There was no dyspnea, the 
patient simply complamed of an uncomfortable fechng of 
‘‘palpitation ” The attack lasted several mmutes I was able 
to decrease the cardiac rate shghtly by sudden sharp momentary 
pressure upon the left and nght vagus, but the irregularity con- 
tmued unchecked 

At present the patient, as you see, is perfectly comfortable 
He IS a very well-preserved man for his years The blood- 
pressure, unne, and lungs are normal The heart and pulse are 
now regular Inspection and palpation of tlie cardiac area 
reveal nothing abnormal Upon auscultation, the first sound 
over the right base is rough, all the other cardiac sounds are 
normal Except for the scars of previous operations the ab- 
domen presents nothing abnormal There is shght edema of 
the legs as you note by the pitbng upon pressure The ortho- 
diascopic traang which I here show you presents defimte evidence 
of enlargement of the first portion of the aorta, the remamder of 
the cardiac outhne is normal in size and contour 

To summarize The patient many years ago suffered from 
painful digestive symptoms and from “heart attacks ” The 
former were cured by operation The latter were at first in- 
frequent, but during the last two years they have mcrcased in 
frequency and duration Insomnia has been an added symptom, 
probably because the patient is worried about his attacks 

We have no means of deadmg whether the “heart attacks” 
years ago w ere of the same nature as the recent ones From the 
patient’s descnption of both, the probabihties are that tliey are 
identical The ongmal paroxysms of auncular fibrillation — for 
such IS tlie type of the present arhythmia — may have been tlie 
result of reflex exatation of the cardiac ncr\ es, the old dyspepsia 
The dyspepsia itself was due to appendicitis and cholecystitis 
You gather from the history that e\cn now the patient is some- 
times awakened by abnormal hunger sensations 
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pensation, as shown bj* the dyspnea, the auncular fibrillation, 
and the signs of bronchial, pulmonary, and hepatic congestion 
The anatomic cardiac lesion is less easy to diagnose The only 
abnormal sound is the soft systohc apical murmur Perhaps, 
if the heart action can be made more regular and slower by drugs, 
e^eaally digitalis, w e may hear other abnormal sounds not aud- 
ible now The renal condition may be the primary disease, 
although It is more probably the reult of diculatory congestion 
For the present I beheve we must regard the cardiac condition as 
due to myocarditis for the followmg reasons the absence of 
physical signs of an endocardial lesion, the orthodiascopic evidence 
of ventricular enlargement, the absence of aortic enlargement, 
and the absence of any rheumatic or other history which would 
be likely to cause an endocardial lesion 

The results of therapy m this case will practically depend 
upon what we can accomplish by mtensive digitahs and theo- 
bromm medication durmg the next week or two The patient 
tells us he has received digitalis, but from his account I beheve 
m insuffident quantity I shall prescribe the tmcture of digitalis 
m teaspoonful doses three tunes daily for three days, then he 
will be placed for two days upon a stnct Karell diet, and take 
theobrbmin sodium sahc>late m 7-gram doses four times daily. 
If this intensive medication is followed by good results, the 
digitalis will be contmued m smaller doses, and the theobromio 
and Karell days will be prescnbed at more frequent interv’als 
Later Examination — ^This patient you saw four weeks ago, 
markedly decompensated and dyspneic The therapy I then 
suggested has been carried out As you can see even without a 
detailed examination there has been marked improvement m the 
patient’s condition He tells us he feels qmte w ell and comfort- 
able He is able to walk without dyspnea or palpitation The 
riles m the chest have almost entuely disappeared The hver 
IS much smaller, there is no epigastric sensitiveness. The 
ventncular rate is now’ 60 per mmute, it is fauly regular m force 
and rhythm Upon auscultation no murmurs are heard The 
unne cont a i ns no albu min . The average systohc blood-pressure 
IS now 160 mm 
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rate during a fibrillation attack, the mechanical pressure prob- 
ably acted as a stimulus to the vagus 

Later Report — ^The family physiaan has reported to me that 
the patient followed the treatment outhned, and that the “heart 
attacks” have thus far been very infrequent and of short duration 

CASE VI— MYOCABDITIS— AXmiCDLAR FIBRILLATION— DECOM- 
PENSATION THERAPEUTIC RESULTS 

M K , male, aged fifty-five, gives the foUowmg history He 
considered himself well until two years ago He is a moderate 
smoker There is no history of scarlet fever, rhe umatism , or of 
venereal infection Two years ago he began to cough and to have 
shortness of breath, later he developed epigastnc pains and 
“palpitation” upon walkmg His legs are often considerably 
swollen 

Exammation — ^You note at once the patient’s orthopnea 
Upon inspection of the chest you observe the diffuse irregular 
ventricular activity, correspondmg to it the pulse is also com- 
pletely irregular m force and rhythm, m other words, the patient 
has auricular fibrillation The radial arteries are not thickened 
Correspondmg to the irregulanty m force of the ventricular 
systoles the blood-presaure of the vanous beats fluctuates 
considerably The majority of the beats registers a systohc 
blood-pressure of less than 150 mm There is no pain on pre- 
cordial palpation Upon auscultation you hear a soft systohc 
murmur at the apex, there are no thrills or other abnormal 
sounds to be heard durmg systole or m the occasional long 
diastolic pause The hver is moderately enlarged There is 
tenderness upon pressure m the epigastrium 1 here are bubblmg 
mucous r^es and sibilant breathmg over the entire chest At 
present there is no edema of the legs The urmc contains some 
albumm witli granular and hyahnc casts The orthodiascopic 
tracmg reveals no enlargement of the aorta, but, as >ou see, the 
left ventncular and right auncular curv'cs are considerably 
enlarged, giving the cardiac contour a somewhat rounded ap- 
pearance 

It is evident that tlie patient is suffering from sev ere decom- 
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cause I consider it unnecessary in this case You note that both 
pulse and heart action are completely irregular m time and 
rhythm, the characteristics of auncular fibrillation that I have 
so frequently pomted out to jou Aside from the arhythmia, 
there is not the shghtest evidence of cardiovascular disease, 
there is no dyspnea, there are no murmurs, there is no precordial 
or epigastric sensitiveness, the hver is not enlarged, there is no 
edema of the legs, the lungs are normal, the urme is normal, and 
there is no history of rheumatic infection 

I beheve that the auncular fibrillation 13 due solely to an 
o\erdose of coffee and not to any organic heart disease I 
have never seen or heard of a similar case due to coffee poisonmg, 
but the history is so clear and unmistakable that I think this 
diagnosis is justifiable The further progress of this case will 
probably substantiate or upset the diagnosis If the arhythmia 
be of functional origin and due to an overdose of coffee, the 
auncular fibnllation should disappear within a day or so, that is, 
after the caffem has been eliminated from the system I do not 
believe any medication is necessary at present 

Examiiialton Next Day . — ^You observe, gentlemen, that the 
patient’s pulse and heart action are regular now and that all the 
heart sounds are normal He feels perfectly well The disap- 
pearance of the arhythmia justifies our ongmal diagnosis I 
beheve, namely, that it was caused by an overdose of coffee 

Coffee IS known to occasionally cause extrasystoles, probablj 
b> increasmg exatabihty of the cardiac nerves Although the 
mechanism of their actions ma> be entirely different, raffpin 
seems thus to have an effect upon the heart somewhat similar to 
that of digitalis, in that both produce extrasy stoles and auncular 
fibrillation in susceptible individuals 

Case Vin. — Auncular Fibrillation From Fnght — ^Alrs D , 
aged seventy, had an attack of influenza some months ago, 
otherwise she does not recall any recent illness Yesterday she 
suddenly became dizzy and fell 1 his fnghtened her v eiy much 
Soon thereafter her heart began to “palpitate”, there has been 
‘ palpitation” ev er since I can get no further details from her 
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This patient shows the bnlhant result of digitahs therap} 
He is now m excellent condition and may even do some hght 
physical work He ivill have to contmue taking digitahs, and 
occasionally theobromm and a Karell diet for an indefimte time, 
in order to prevent a recurrence of decompensation and djspnea 
Digitalis, in the patient’s present condition, may be given in 
lO-minim doses once daily, the theobromm and Karell diet for 
two days every month In the absence of any cardiac murmurs 
even now, ivith the slow heart action, I believe our original diag- 
nosis of myocarditis is correct 

CASES vn, vm, ix— transient adricular fibrillation 

In a previous dime I demonstrated to you several cases of 
transient auncular fibrillation I now have the opportumty of 
showmg you 3 otliers 

Case vn — ^Transient Auncular Fibrillation Due to Coffee — 
S K , aged tlurty-five, was a heavy smoker m former years, 
but stopped because smokmg produced precordial pains He 
had mfluenzal pneumoma some months ago, this was not ac- 
compamed by any arhythmia The mght before I saw tlic 
patient he said that he drank two cups of very strong, almost 
black coffee, a very rare thmg for him He recalled that tlie 
coffee was very strong because it required an exceptional amount 
of sugar m order to sweeten it One hour after dnnkmg the 
coffee he felt a “fluttenng around his heart”, he took his puNc 
and found it irregular He had no dyspnea and slept well the 
entire mght He had no subjective symptoms the following 
day He kept to his bed for precautionary reasons, smiph 
because his pulse was still irregular 

Examimlton — ^You observe that the patient is quite com- 
fortable now , being neither dyspneic nor suffermg from any dis- 
tress In fact, to judge from his laughmg countenance, he con- 
siders the whole matter a joke The highest systohe blood- 
pressurc registered by the strongest beats is 120 TIus excludu) 
hypertension I am not gomg to attempt to find the average 
blood-pressure a process which requires some calculation, be- 
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cause I consider it unnecessary in this case You note that both 
pulse and heart action are completely irregular m tune and 
rhythm, the characteristics of auncular fibnilation that I have 
so frequently pointed out to you Aside from the arhythmia, 
there is not the shghtest evidence of cardiovascular disease, 
there is no dyspnea, there are no murmurs, there is no precordial 
or epigastric sensitiveness, the liver is not enlarged, there is no 
edema of the legs, the lungs are normal, the urme is normal, and 
there is no history of rheumatic infection 

I beheve that the auncular fibnilation is due solely to an 
oierdose of coffee and not to any orgamc heart disease I 
have never seen or heard of a similar case due to coffee poisomng, 
but the history is so clear and unmistakable that I think this 
diagnosis is justifiable The further progress of this case will 
probably substantiate or upset the diagnosis If the arhythmia 
be of functional ongin and due to an overdose of coffee, the 
auncular fibrillation should disappear within a day or so, that is, 
after the caffein has been eliminated from the system I do not 
beheve any medication is necessary at present 

Examination Next Day — You observe, gentlemen, that the 
patient’s pulse and heart action are regular now and that all the 
heart sounds are normal He feels perfectly well The disap- 
pearance of the arhythmia justifies our onginal diagnosis I 
beheve, namely, that it was caused by an overdose of coffee 

Coffee is known to occasional!} cause extrasystoles, probabl} 
by increasmg exatabihty of the cardiac nerves Although the 
mechanism of their achons may be entirely different, caffem 
seems thus to have an effect upon the heart somewhat similar to 
that of digitahs, m that both produce extrasystoles and auncular 
fibnilation in susceptible individuals 

Case Vm — ^Auncular Fibnilation From Fnght — ^^Irs D , 
aged seventy, had an attack of infiuenza some months ago, 
otherwise she does not recall any recent illness Yesterday she 
suddenly became dizzy and fell This fnghtened her v ery much 
Soon thereafter her heart began to “palpitate”, there has been 
“palpitation” e\ er since I can get no further details from her 
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Examtnalion — ^You obsen’c, gentlemen, that although the 
patient looks her years*, she has not the thickened radial or 
temporal arteries common m tlie old Nor is she very dyspneic 
Her heart and pulse action are typical of auricular fibrillation 
both are completely irregular m force and rhythm The heart 
sounds, the urme, and tlie limgs are normal There is no edema 
of the legs, there is no precordial or epigastric sensitivencs>s 
The heart is apparently not enlarged to percussion 

The question now arises. What is the cause of tlie sudden 
onset of auricular fibnllation? Two main probabihties suggest 
themselves either this patient may have had a coronary mfarct, 
an acadent not so very mfrequent m older people and not un- 
commonly assoaated ivith auncular fibrillation, or sudden fnght 
followmg the dizzy spell and faU may have caused the arhytlimia 
by some acute circulatory disturbance in the brain, possibly in 
the neighborhood of the cardio-inhibitory center I am mchned 
to the latter hypotliesis despite the greater cliances of coronary 
disease m a person of advanced age, indeed, the ongmal attack 
of giddmess may even have been of cardiac origin In favor 
of a functional cause — fright — ^is the absence of dyspnea and of 
gastric disturbance, and the fact that the arhythmia immediately 
followed the fall I shall prescribe digipuratum tablets, one 
three tunes daily We shall re-e\amme the patient in a day or 
two, perhaps the further course of the case uill indicate the 
correct diagnosis 

Examimlton Tv. a Days Later — llus patient, >ou recall, I 
presented as a case of transient auncular fibrillation You 
notice now that the pulse and heart actions are normal 1 here 
are no murmurs The patient is quite comfortable I shall 
discharge her and let her follow her usual occupation 

I beheve that the cause of the auncular fibnllation was 
fnght, for 1 do not thmk tliat digitalis would so quickly have 
cleared up tlie arhytlimia if it had been due to a coronary infarct 
Wlien the latter interferes suffiaently with tlie mtracardiac 
circulation to produce auncular fibnllation it would almost of 
ncccasity cau^e other cardiac symptoms such as pulmonary edema 
and precordial pams 
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Assiunmg that the arhythmia is of functional and not of 
organic cardiov ascular origin, let us theorize for a moment regard- 
mg the possible mechanism which mduced the auncular fibril- 
lation One may, for example, hypotheticate that the fall itself, 
causmg a sudden change of blood-pressure, produced suffiaent 
disturbance m the vasomotor tone and in the cardio-mhibitory 
center to hai e induced the arh3rthmia Or, subsequent to the fall, 
there was vasomotor mstabdity, thus upsettmg the usual control 
of this center Even giddmess per se may conceivably reflexly 
alter the vasomotor tone and thus produce cardiac irregulanty 
I realize, of course, that ive are heapmg up theoretic assumptions 
with a meager substratum of facts But it is a rather common 
cluneal expenence that sudden fnght, for example, produces 
severe tachycardia and extrasystoles, and I see no reason why it 
may not also cause auncular fibrillation m exceptional instances. 
The more I observe and study arhythmias, the more I am im- 
pressed by the fact that the most bizarre as well as the most 
common types can follow functional derangements I have even 
observed a case of heart-block of functional origin I was able 
to follow that patient to autopsy, for he was kiUed m an elevator 
acadent Careful macroscopic examination of the heart show'ed 
no lesion m the aunculoventricular conduction system nor m any 
other part of the heart. 

Case IX. — ^Transient Auncular Fibrillation — ^Permanent Hy- 
pertension — K , mamed, aged fifty-eight, had been a moderate 
smoker He had gonorrhea many years ago He has not had 
any recent acute diseases He had alw ays been athletic Except 
for cardiac “attacks,” of which this is the fourth, he had never 
had any cardiac symptoms The first attack occurred four years 
ago The patient beheves it was the result of too much swim- 
nung The second he behe^ed followed too much smokmg 

For seieral veeLs past he has been worrying over 
matters One mght he suddenly noticed that his heart beat 
■very irregularly, at which time be became dyspneic Prior to 
this, even though working hard, he never was short of breath 

Exau.tnatton — ^This is the fourth day, the patient us. 
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tliat his pulse and heart action have been irregular You obaer\ o 
that he is not dyspneic now, although he is lying rather flat 
Both heart and pulse are irregular in time and rhythm, typical 
of auncular fibrillation If you will listen to the heart you will 
imd that the second sound o\er the nght base is somewhat 
accentuated, the other cardiac sounds are normal There is no 
pain on precordial pressure nor does the patient suffer from any 
subjective precordial discomfort The systolic blood-pressure 
of most of the effective beats ranges between 160 and 170 The 
liver is not palpable The unne is normal The VVassermann 
evammation of the blood is negative There is no edema of the 
legs The eye-grounds, as reported by the ophthalmologist, show 
no evidence of arteriosclerosis The orthodiascopic tracing bemg 
passed around shows moderate enlargement of the first portion 
and arch of the aorta The remainder of the cardiac outline is 
normal in sue and form, in other words, there is no evidence of 
ventricular hypertrophy 

To summarize Tlus patient has auricular fibnllation now , 
the other past "attacks” may also have been examples of tlie 
same arhytlimia The defimte cardiovascular abnormahties 
that the patient presents arc an accentuated second aortic sound, 
an enlarged aorta as demonstrated by the T:-ray, and moderate 
hypertension I behevc that the aortitis is of the slowly pro- 
gressive type, for there would otherwise not be such long remis- 
sions of cardiac symptoms You see the patient looks very 
robust for a man of his years, and even now, despite fibnllation, 
he does not feel ill You may recall that I have already shown 
>ou one or two examples of aged individuals witli very much 
enlarged aortas who were suffering from very few cardiac symp- 
toms Our patient seems to belong to tliat group I behe\c 
that finanaal worry has much to do witli the onset of tlus last 
pulse irregulanty As I picture the case it seems to me tliat the 
neurotic element may have been a factor in causing the arhy tlmiia 
and even the hypertension I shall place the patient upon 
chgitan for sexeral days, for tlirte days I shall give him two 
tablets daily, and then for slx days one daily He is also to 
reccixe 15 grains of the triple bromids every night I believe 
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the arhythmza will disappear soon and that the blood-pressure 
will become normal I shall report to >ou the further progress 
of the case at some future tune 

Report Four Months Later — The patient took the medication 
I had authorized I then sent him to the seashore for several 
weeks I ha\e seen him often during the mterv'enmg four 
months One week after the examination the pulse became 
normal and has remamed so The blood-pressure \ anes betw een 
190 and 200 systohc, and from 130 to 100 diastohc Our 
examination of the phenolsulphonephthalein output for two 
hours was 40 per cent The patient is agam active, but is not 
rushing about quite as much as formerly His only complamt 
has been shght dyspnea upon w alking up-stairs and shght palpita- 
tion These symptoms have no correllation with the height of 
the systohc or diastohc pressures From all present mdicafion& 
the h 3 q)ertension seems to be permanent \Vhether it antedated 
the tune we first examined him we have no means of ascertainmg 
because the patient had not had his blood-pressure taken for 
many years 

I scarcely beheve that a latent mterstitial nepbntis plays an 
important rOle m the hypertension of this patient because none 
of the usual earmarks of nephritis are present Neither the 
dyspnea, pallor, anemia, gastnc or precordial symptoms, eye- 
ground changes, nor low phthalem output is present On the 
other hand, I do not wash to diagnose this case as one of so- 
called functional hy'peipiesis, for the enlarged aorta is distmct 
evadence of some organic arterial change Nor can the patient 
for the present be placed among the bemgn arteriosclerotic 
group, because the cardiac symptoms are too pronunent In- 
deed, an infarct m one of the smaller branches of the coronary 
artery may be the underlying cause of the arhy thmia For the 
present, therefore, this case must stand as one in whom the 
on^ of the attacks of auricular fibnllation cannot be deter- 
nuned 
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THE PREVALENCE OF HETEROPHORIA AND ITS 
INFLUENCE UPON GENERAL HEALTH 

I WISH to present for your consideration a group of cases 
having heterophona (extra-ocular muscle imbalance) as their 
origin These cases exhibit, m addition to the local eye mani- 
festations, certam general symptoms These may closely simu- 
late definite gastnc or nervous diseases, or may be indefimte and 
variable m character, thus, m either case, leadmg to an erroneous 
diagnosis and treatment which fails to reheve or ^ves, at best, 
but a temporary respite As a natural consequence these suf- 
ferers try one physiaan after another m the hope of a cure until 
the true cause is discovered and corrected 

This particular eye condition is, therefore, of speaal mterest 
and importance to the general physiaan and is worthy of his 
senous consideration and study We shall not go into a techmcal 
analysis of the condition itself or consider it, at present, from the 
vieivpomt of the speaahst, but rather from that of the physiaan 
called m to see such a case What does he find, and what points 
should make him suspect the presence of heterophoria? 

Speaking first in general terms, these cases may show purely 
stomach symptoms, purely nervous symptoms, or a combmation 
m varying degree The onset is usually very mild, with slow 
progress, and will probably have been running along for some 
tune before the physiaan is consulted There will ordmanly 
ha\e been several milder and shorter attacks previous to the 
one m uhich advice is sought Sometimes a history of a chronic 
indigcation extendmg over a period of a couple of years or more 
will be given In others a similar history of nervous disturb- 
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ances, lassitude, duEzmesb, headaches, etc It will often hap- 
pen that these patients have had tlieir eyes examined and are 
iNeanng glasses, for the mere correction of errors of refraction 
\vill not, as a rule, sufEce This is espeaally true of those fitted 
by the optometrist or refractmg opUaan, but is also, unfortu- 
nately, true at times of the legitimate speciahst who overlooks 
tins highly important field of his work 

I have made a speaal study of muscular anomahes of the eye, 
and so perhaps get a larger number of these cases than I othen\’ise 
would, but I doubt if the diilerence is very marked and so believe 
we can accept some stabstics of mme as fairly represcntati\c 
Out of 2669 consecutive cases of refraction m my private practice 
that I have tabulated, 654, or 24} per cent, showed muscle 
anomahes of two degrees or more of esophona or exophoria, or 
one degree or more of hyperphona, or a combmation of tliesc, or 
had esotropia or esotropia Of these 654 cases, treatment 
resulted m a complete cure m SO per cent and improvement in 
17 per cent more, while 3 per cent remained the same or grew 
worse A number were not treated by me because they had 
come for diagnosis and lived at a great distance and could not 
take the tune, or had other reasons for not takmg the treatment 
Of those who were merely improved, and those who remained 
tlie same or grew ivorse, almost all gave up treatment before a 
fair trial was gi\ en I beheve it is safe to saj that, w itli proper 
co-operation on tlie part of the patient, a cure can be obtained 
in about 98 per cent of tlie cases 
In this group of 654 cases there were 
170 of esophona, 

96 of exophoria, 

152 of left hyperphoria, 

44 of nght hyperphona, 

67 of esophona and left hyperphona, 

39 of esophona and nght hyperphona, 

24 of exophona and left hyperphona, 

19 of cxophoria and nght hyperphona, 

29 of esotropia, 

14 of cxotropia 
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General systemic disturbances, of course, are not nearly so 
common or severe in the cases of squint as they are in the photias, 
and especially in hyperphoria 

Let us now consider more in detail the symptom-complex of 
heterophona , 

Eye Symptoms —There may be impmred vision unless 
correctmg lenses are wom If they are ■worn, Msion will be 
normal except for diplopia, or double vision, which may be 
present at times, and wdl be more common when the eyes are 
fatigued It will also be more apt to be present when the 
patient is m poor physical condition or overtired The diplopia 
may be noted only m distant vision, only m near vision, or for 
both far and near The eyes may adie, and usually tire easily, 
espeaally after near use There may be irritation of the con- 
}uncU\a, with some congestion In the highly nervous cases 
\ anous and unusual symptoms and sensations may be complained 
of— fadmg image or everj'thmg appeanng dark before one eye, 
etc Eye symptoms may be absent 

General Symptoms — ^The attempt to avoid diplopia may 
result m a pecuhar attitude or tilt of the head There may be 
spasm of the faaal muscles The most common symptom is 
headache This may be supra-orbital, frontal, temporal, or 
ocapital Dizzmess is x ery common, and vanes from a shght 
mamfestation to the more severe degrees in which the patient 
will stagger, or fall, or lose consaousness, leadmg to marked 
nerxousness and loss of self-confidence In one of my cases the 
diagnosis of true epilepsy had been made, the patient having 
from one to four epileptiform seizures daily This man became 
quite free from these manifestations once his muscle balance 
was restored, and has remamed cured now for more than ten 
years 

Indigestion is another very common symptom, and vanes 
in degree and character In some it is shght, m others it becomes 
a \ery senous factor, and m these cases is generally regarded, for 
some time, as the real seat of trouble ^lany go through pro- 
longed treatment for this condition with only temporary relief, 
and come to regard themseh es as chrome dy speptics, and become 
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resigned to a restricted diet The others have penodic attacks 
and usually attribute them to some indiscretion m diet 

Car sickness is fairly common, and may be se\ ere enough to 
lead to nausea and even vomiting It is not uncommon to find 
those who cannot go through the day’s work without unusual 
fatigue and lassitude, makmg life a drudgery, or young women 
who cannot spend an evemng at the theatre, or a dance, without 
having to spend the next day m bed with a severe headache and 
probably mdigestion 

It is not surpnsmg then that this condition may lead tlie 
patient to beheve that he has some serious orgamc lesion, to fear 
cardiac mvolvement, and to go below par and to become depressed 
and neurasthemc, or that the physiaan should make an error in 
diagnosis 

Let us now pass on to a bnef consideration of heterophoria 
itself The phonas show no mamfest squmt, and are only 
detected and detenmned by speaal tests, i c , the screen, the 
parallax, the Maddox rod, and the phorometer In csophoria 
there is convergence excess or divergence msulEaency, or a 
combination of these In exophona there is divergence excess 
convergence insufiiaency, or a combmation of these, in hyper- 
phoria there is an overstrong rectus superior or mfenor m one 
eye or a weak rectus supenor or mfenor in the other, or a combi- 
nation of these There will be a further combimng of these 
conditions when there is a mixture of esophoria or cxophoria with 
hyperphona The condition of perfect muscle balance for far 
and near is known as orthophoria 

Bmocular smgle vision m heterophoria is maintamcd by 
speaal nervous and muscular effort, and this effort tends to use 
up the reserve nerve and muscle energj It is a constant drain 
and, in proportion to its extent and duration, will naturally 
mamfest itself m the symptoms I have mentioned In the phys- 
ically strong there will be less disturbance than in the feeble, and 
the disturbance will mcrease v ith fatigue 

How shall we treat these patients'* One has the choice of 
(1) Prescnbmg pnsms to be worn in combmation witli the regular 
correction, which simply rehc\es tlie symptoms, but does not 



TTTP. PKEVAIENCE OF HETEROPHOKIA. 


341 


cure the condition, they are more useful in hyperphoria than in 
esophona or exophona (2) Operation— perfomung a partial 
or complete tenotomy, smgle or double, a muscular or capsular 
advancement, or some combmation of these (3) TJsmg the 
stereoscope, with speaal cards, or the Worth amblyoscope The 
latter is of special value where the fuaon faculty is undeveloped 
or faulty (4) Pnsm exerases used to devdop the weak muscle 
or muscles to the point nectary to establish an exact balance 
(5) Stimulation by the electric current apphed to the weak mus- 
cle— used as an adjunct to the exercise 

The exercise is always my first choice, and usually succeeds 
admirably, and has the great advantage of accuracy, permanency, 
and logic m its favor, beades being much more agreeable to the 
patient than the idea of an operation In cases of excessive 
degree and long standmg, m which exercise has failed to give 
results, operation should be resorted to, as m those cases coming 
from great distances with too lumted time to remain for treat- 
ment. 

I give the exercises with the Risley rotary pnsm on the phoro- 
optometer ivith correctmg lenses worn and a hghted candle at 
a distance of 20 feet from the patient. There is a dark, dull 
background for the candle There are no other hghts within 
view of the patient to confuse him The Risley prism gives a 
pnsm range from 0 to 30 degrees, and by its means the muscle 
can be made to carry a graded load m proportion to its power 
At first this power will be small, but development comes with 
the exercises, really graduated weight hftmg, until orthophoria 
IS established It can be used on the horizontal axis to develop 
the mtemal or external recti, and on the vertical axis to develop 
the supenor or infenor recti muscles 

Where there is considerable lack of tone m the muscles and 
they fail to respond to the exercise, I use electric stimulation — 
usually a combmed galvamc and faradic current with median- 
ical mtemiptions of 130 to the nunute I take this current from 
a w all cabmet, makmg appUcations to the w eak muscles with one 
electrode, the patient holdmg the other electrode m one 
This IS a valuable adjunct to the treatment 
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Hypcrphona may be treated by wearmg, combined with tlie 
regular correction, a prism partially correcting the error, tlien 
reduemg its strength as the degree of hyperphoria decreases 
For example, in a case of left hyperphoria of 3 degrees m a patient 
haxnng a mamfest hyperopia of 0 75 D , the correction would be 
O D plus 0 75 D Sph O 2 degree Pnsm Base Up 0 S plus 
0 75 D Sph When the hyperphona is reduced to or nearly to 
2 degrees, cut the pnsm m the nght lens to 1 degree or U degrees, 
finally remoxong it entirely when sufficient reduction m the 
h 3 rperphoria has taken place The use of pnsms m correctmg 
lenses in horizontal dexiations is not wise, except in cases that 
run above 8 degrees, and then should not correct more of tlie 
error than is in excess of 6 degrees, always dependmg upon 
exerase to correct the trouble, cutting down and removing the 
pnsm as soon as possible For example, in a case of esophona 
of 9 degrees that is very resistant to exerase, one may order a 
IJ degree pnsm, base out, m each lens and keep on wnth the 
exerases, removmg the pnsms when the esophona has decreased 

In giving the exercise the patient looks at the candle with 
both eyes open, correctmg lenses worn The Risley pnsm is 
set at 0 degree, and the patient sees a smgle hght Now, turn 
the pnsm adjustment until he sees double and immediately reduce 
the strength until he gets single vision agam Repeat this 
several times and then give a moment's rest Contmue this 
until the muscle begins to show' fatigue, then stop entirely for the 
day As a rule, three treatments weekly will give the best 
results, but this varies, of course, with mdividual cases Some 
patients do best when treated every day, others when treated 
every third day Longer mtervals will rarely give any degree of 
progress 

In tlie great majority of cases, tlien, it is best to give three 
treatments weekly, and we may expect a cure in anj'whcre from 
three weeks to three or four months Old, obstinate, and severe 
cases may require a much longer period, but these ate exceptional 
.Ml assoaated troubles should be corrected, espcdally nose, 
throat, and teeth 

In conclusion let me sa> that w e find here patients who really 
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suffer, who are wretchedly uncomfortable, highly nervous, often 
distmctly below par, and who are apt to be regarded as pure 
neurasthenics, since it is so difficult to put one’s finger on any 
real cause for their symptoms, and because these symptoms are 
apt, m many cases, to vary and sometimes to be vague and 
dissoaated Some fear to go out alone lest they fall m the 
street, or lose consaousness, others lose their positions and the 
confidence of themselves and their fnends Many others go on 
about their daily routine, but without snap or enjoyment, 
everythmg they do bemg an effort It is truly remarkable what 
a metamorphosis takes place when the real cause of trouble is 
discovered and removed 

It should be remembered that this condition occurs also m 
children, and that many a nervous child, backward in school 
work and with various nervous disturbances, owes its whole 
trouble to heterophona 
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CLINICAL SIGNIFICANCE OF ACIDOSIS 

Every individual cell and all aggregation of cells during their 
hie are constantly building up and breaking down matter wMcb 
IS thrown oS mto the fluids and juices which bathe the tissues 
The mechamcs and chemistry of these reactions are arranged with 
an eaact mcety, with a simpliaty, and yet with an mtncacy of 
interrelationship that causes one to marvel The health, the 
very hfe of the cell, or tissue, or animal depends upon the proper 
exchange of waste and nutritive products, and upon the proper 
removal, neutralization, or detoxication of the effete substances 
Death, local or general, immediatdy supervenes should the waste 
products be allowed to accumulate indefimtely, or diould thdr 
influences not be counteracted 

The animal orgamsm is a very comphcated mechanism It 
IS a factory into which raw matenal is constantly brought, 
is subjected to certam furnace actions, the smoke bemg con- 
stantly exhausted through the chimneys, and the waste matter 
disposed of through the various sewerage systems Obstruct 
the chimneys and the fires m the furnaces will smoulder until, 
finally, they will be extmguished Interfere with the proper 
sewer circulation, and the factory must postpone work for 
repairs or else cease producmg enturely 

The question of acidosis mcludes a complete understandmg 
of the exact regulation of the composition of body fluids, and of 
the mechanics and chemistry of the excretory channels of the 
body The tissues of the body are bathed by blood and by 
lymph of remarkably uniform composition In these flmds 
are dissolved many substances which tend to make these fluids 
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either more alkaline or more aad We must, therefore, pay some 
attention to these alkah- or aad-forming substances before i\e 
proceed further with our discussion 

When a substance such as hydrochlonc aad or potassium 
hydroxid is dissolved in water it is found that it dissociates or 
sphts into two parts (whidi carr>’ positive or negative electric 
charges) called ions In the case of hydroclilonc acid the ions 
11 dl be H and Cl, and in the case of potassium hydro\id the 
ions iviU be K and OH All known aads dissoaate iiith the 
liberation of the H ion, and the most accurate measure of the 
acidity of a solution depends upon the determination of the 
amount of H ion present On the other hand, the OH ion is a 
measure of the alkalinity of a solution 

McCleod writes “We have learned two fundamental prin- 
ciples, namely, that the standard of perfect neutrahty must be 
where H' and OH' ions exactly balance each other, and that the 
true aadity of a solution will be represented by the excess of 
free H' ions over OH' ions, that is, by the H' ion concentration 
But we can go further, for not only may the aadity be axpressed 
in terms of H' ion concentration but also the alkahnity Why 
should this be? It is clear that the most stnctly neutral solution 
must be pure ater m which H' and OH' ions are exactly counter- 
balanced Nearly all of the H' and OH' are combined in an 
undissoaable molecule water, but not all, for even in the purest 
water a slight degree of dissociation occurs, giving us, therefore, 
H' and OH' ions When the concentration of the two ions are 
multiplied together the product is 1 2 x 10'**, which means 
that there are 1 2 gram molecule of hydrogen (or its equivalent) 
present in 10,000,000,000,000 liters Since the concentration 
of H' and OH' ions are equal, the H' ion must, therefore, be 
1 2 X lO"’^, which means that this ion is present so as to form a 
0 000,000,12 N solution, that is, 1 2 gram molecule of H' ion in 
10,000,000 hters 

“When some acid is added to uater the concentration of 
H' ions, of course, rises, and this is the fundamental pomt to 
bear in mind, the concentration of OH' ions corrcspondmgly 
falls, so that, as m pure water, the product of the two concentra- 
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tions IS agam 12s 10'“ However aad or alkaline a solution 
must be, the product of theH' and OH' ions is always the same 
Clearly then we may express the reaction even of alkalme 
solutions m terms of the H' ion concentration ‘Whenever this 
IS greater than 12s 10“’ the reaction is acid, but when it is less 
than 12s 10“’ the reaction is alkahne ” 

The fluids that bathe the body are remarkably constant m the 
H' ion concentration Should, experimentally, an attempt be 
made to mcrease the H' ion concentration by feeding the animal 
aad substances or by mjectmg aads intravenously, it will be 
foimd that it needs mudi more aad to inaease the H' ion con- 
centration of blood than if these substances w'ere added to water 
There must, therefore, be some thing present m the blood and 
lymph (which is not present in water) which resists the influence 
of these aads or which absorbs or soaks up these H' ions as 
quickly as they are produced These resistmg or soaking up 
substances are the so-called “buffer” or “tampon” substances 
of the blood 

The first tampon substance met by the aad when mjected 
mto the blood is the sodium bicarbonate of the blood plasma 
With It the acid reacts to hberate carbon dioxid and form a salt, 
thus 

NbHCO, + HA (any acid) = CQi HjO + NaA (salt) 

This IS the first hne of defense of the body against accumulation 
of H' ions m the blood Now, it has been found that in normal 
mdividuals the molecular ratio of carbomc aad to sodium bi- 
carbonate m the blood plasma is a good measure of the H' ion 
concentration of the plasma This ratio is 1 20, and aadosis 
can be defined as any condition m which the ratio 1 20 is m- 
CTcased, that is, when the carbonic aad is mcreased or the sodium 
bicarbonate is deaeased so that the resulting fraction shall be 
greater than ^ 

The second hne of defense is the phosphates of the red blood- 
cells which act as powerful tampon substances, accordmg to the 
reaction 

N3,HP0« ha = NaHsPOi -i- NaA 
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Proteins also serve as tampons and may be considered another 
regulating factor 

Now what happens to the carbon dio\id produced by the 
mteraction of an aad and tlie bicarbonate? It is understood 
that if the carbomc aad should constantly accumulate in the 
system the ratio HjCOj NaHCOj would be markedly maeased, 
and a state of aadosis would be present The lungs ventilate 
the carbon dioxid of the blood, and the gas is expelled so as to 
keep the H' ion concentration level 

Sut one must remember that the carbomc aad is produced at 
the expense of the sodium bicarbonate, and is, therefore, a meas- 
ure of the sodium bicarbonate present Another thmg one must 
remember is that the carbon dioxid of the alveolar air is a direct 
measure of the available sodium bicarbonate in the blood 
As McCleod expresses it, “Smee the H' ion concentration remains 
constant m the blood the ratio of carbomc aad to sodium bi- 
carbonate must also remam at its normal value of and, 
therefore, if sodium bicarbonate dechnes, the carbomc aad 
must dechne proportionately, and since this diUuses as carbon 
dioxid m the alveolar air, the percentage of this gas m the 
alveolar air must be proportional to the degree to which foragn 
aads can be added to the blood without perceptibly changing 
the H' ion concentration, m otlier words, it must be proportional 
to the reserve alkahmty ” 

What would cause an mcreose of the aad concentration m the 
animal system? The answer is qmte apparent if w e agam com- 
pare the body to a factory What will cause an mcrcosed ac- 
cumulation of i\aste matter m the factory? The answer, of 
course, is the contmued intake of norkuig material ivath an 
obstruction m the channels of outflow of the d£bns That is, 
if the ventilatmg system is obstructed, and if the sencrage is 
defiaent, and if the factory is still running, the quarters ivill be 
made uninhabitable The causes, therefore, of aadosis arc 
(to enumerate them with subsequent discussion) as follows 
1 Intake of excess aads, cither m the food or due to m- 
toxication witli aads, or (.xpenmcntall> b> intravenous 
or parenteral admimstration 
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2 Contmued depletion of alkalies from the body, either due 

to a defiaeniy m mtake or due to an excessn e excretion, 
m diarrhea, etc 

3 Obstruction to the body ventilation, with the resulting 

retention of carbon dioxid in the blood, mother words, 
in asph>’xial states 

4 Increased catabolism m the body with hberation of excess 

quantities of acids, as m infections, cachexial states, 
fevers, etc 

5 Obstruction of the proper excretory channels of the body, 

either of the mtestmes, kidneys, skm, etc , that is, m 
conditions of obstipation, nephntis, etc 

6 Excess production of aad m the alimentary canal with the 

absorption of these aads m the blood, as m mtestmal 
putrefaction 

7 Incomplete oxidation of carbohydrates with the formation 

of lactic aad, as m severe muscular exertion, etc. 

8 Hepatic functional meffiaency 

9 Disturbances m the carbohydrate-fat metabohsm with 

the resultant production of ketosis 

1 It IS, of course, obvious that the constant and excessive 
administration of aads either enterally or parenterally will 
ultimately break down the tampon protective mechamsm of the 
organism, and the H' ion concentration will gradually mcrease, 
until finally death of the animal results Such an eventuahty 
IS met with m experimental aad intoxications when an animal is 
poisoned by such substances as oxahc, atnc or tartaric adds, 
or any of the morgamc aads, or when a human bemg commits 
smade with one of these aads It is to be borne m mind, how- 
ever, that other factors besides the direct effect on the H' ion 
concentration add to the symptoms of the mtoxication The 
irntative lesions induced by these substances result m pathologic 
clianges m the \anous organs of the bod>, and thus, mdirectly, 
inaeases the aadosis, for example, due to a nephntis set up by the 
aad, there is a secondary infiuence exerted tendmg to mcrease 
the aadosis It is, it seems, impossible to produce a simple and 
fatal increase in the H' ion concentration of the blood without 
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at the same tunc mducmg secondary mfluenang factors to com- 
plicate the picture 

2 The contmuous depletion of alkahcs from the body will 
eventually cause a lowenng of the sodium bicarbonate of tlie 
blood plasma and thus disturb the ratio of carbonic acid to the 
sodium bicarbonate \\ith the induction of acidosis Such a 
depletion is to be observed in the summer diarrheas of infants, 
where the httle patients are bemg constantly dramed by the 
bowel of the alkalies due to some intestmal infection This 
cholera mfantum as well as the true cholera and other diarrhea- 
inducmg diseases, such as dysenterj^ typhoid fever, etc , cause 
dreadful degrees of aad intoMcation due primarily to tlus con- 
stant loss of alkahes by means of the bowels, and, secondarily, 
to causes which will be discussed hereafter 

When animals are fed on diets poor in ash, or when huiUiin 
beings are forced to subsist upon a diet with a very low mmenil 
content, a condition will ultimately be set up smiilar to the one 
pomted out above, i e , an aadosis wnll gradually arise due to a 
lowering of the sodium bicarbonate content of the blood plasma 
In children, due to an msufficiency m the alkah intake, there may 
develop a condition of aadosis w'hich mamfests itself in tlic 
cycUc vomitmg of mfancy 

3 The ventilation of carbon dioxid by means of the lungs is 
regulated by the carbon dio\id of the blood through its effect on 
the respiratory center In conditions of improper pulmonary 
ventilation asphyxial states may result which prevent the loss 
of carbon dioxid from the blood plasma with consequent m- 
crease in the numerator of the carbomc acid-sodium bicarbonate 
fraction This will result in aadosis 

4 In such pathologic states of the body when the protein 
catabohsm is especially marked with the resultant liberation of 
many aad-split products, as, for example, m tlie fevers, m tlie 
acute and chronic infections, m conditions of mahgnant neoplasms 
with superimposed cachexia, an accumulation of such aads will 
eventuate in general aadosis of the organism This is the aadosis 
that one meets m the latter stages of such acute infections as 



CUBICAL SIGNIFICAIfCE OF ACIDOSIS 


typhoid fever, m the cachexia of carcinoma, m the last stages of 
tuberculosis, etc 

5 Disturbances m the proper and sufSaent remo\al of 
uaste matter from the animal economy will lower gradually 
the alkah reserve of the blood This may advance to a very 
severe degree In nephntis, for example, the contmual retention 
of the waste products of protem destruction may result m a fatal 
grade of mtoxication, unless the other excretory channels take 
upon themselves the duties of the non-functionmg, or poorly 
fimctionmg, renal apparatus 

Similar states of aadosis %vill supervene m conditions 
of mtestmal obstipation, or m states of disease of the skm, 
when there is interference with the excretory function of these 
organs 

6 In certain putrefactive states of the alimentary canal 
an excess quantity of aads is produced with the consequent 
absorption into the blood Such fermentative processes may 
be either of the carbohydrate fermentation type or of the protem 
putrefaction type These absorbed aads have, of course, the 
usual miluence on the alkah reserve of the blood 

, 7 Aadosis may' be caused by severe muscular exertion — by 

fabgue — due to improper oxidation of carbohydrates with the 
formation of the oxypropiomc aads The absorption of these 
J aads mto the system ivill cause a change m the carbonic-acid- 

, sodium bicarbonate ratio 

> 8 Disturbances m the functional capaaty of the hver may 

) give nse to acidosis The derangement of the detoxication and 

; neutralization mechanism of the hepatic tissue uill cause an 

j accumulation of aads m the blood In toxemia of pregnancy of 

’ the hepatic type, in acute yellow atrophy of the hver, m phos- 

phorus-poisomng, m se\ere degrees of hepatic cirrhosis this 
, aadosis may be fatal It is, of course, to be remembered that m 

' these conditions the concomitant disturbances m the various 

> other organs — m the kidneys, etc — will markedly add to the 

! acidosis 

i 9 In certam conditions of the disturbances of the metab- 

j ohsm of fats and carbohydrates a condition of aadosis is estab- 


1 


352 


:^IAX KAHN 


lished characterized by the fact that the blood is nch in ketonic 
aads of a certain type To this condition the speaal name of 
kelosts has been applied 

The causative factors of this condition of ketosis are 
(a) Starvation 

(J) Tovic effect of hpm-solvent anesthetics 
(c) Disturbances in the metabolism of carbohydrates— 
diabetes 

In the catabohsm of fats (imder normal conditions, that is, in 
the presence of proper carbohydrate oxidation) there is a rapid 
breakdown of the fatty aad radical to the four-carbon aad, t e , 
to butyric aad 


CHrOOC-CHrCHrCHrR 

COOH 

CH-OOC-CHrCHj-CHr-R — 

— ♦ CHi 

CHT-OOC-CHr-CH,-CH,-R 

CH, 


CH, 


The butync aad is then rapidly catabohzed to carbon dioxid 
and water 

Tlus process is, however, markedly disturbed in states of 
defiaent carbohydrate oxidation In the latter arcumstance 
the fats are primarily broken down to butyric aad, as in the nor- 
mal condition, but in the absence of tlic heat of carbohydrate 
consumption the further decomposition of the butyric aad 
proceeds very slowly The butync acid under these conditions 
IS decomposed first to beta-oxybutyric aad, and then to aceto- 
acetic (or diacetic) aad Ihe further decomposition to acetone 
takes place very largely m the urme itself 


COOH 
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Rosenfeld has said that fats bum only in the fires of car- 
bohydrate, but this IS not quite nght, inasmuch as only the 
breakdown of the loiiest stages of fat decomposition, that is to 
say, the acetone substances, depends upon the catabolism of the 
carbohydrates 

How does the fat decompose to butync add? Of the two 
components of fat, only the fatty adds yield the ketone sub- 
stances The glycerm portion of the fat molecule is antiketo- 
genic m nature “By investigations performed dther with hving 
bemgs m a state of aadosis or with the transfused dog’s hver, 
it h^ been established that fatty adds are broken down by a 
repeated sphttmg oS of two carbon atoms The first step is the 
formation of the beta-oxy aad, which is then transformed to 
the beta-keto aad 

COOH 

(a) CH, 

(b) CH, 

CH, 

R beta oxy aad beta-keto aad 

The transformation requires a twofold oudation at the beta- 
carbon atom Contrary to what happens in the lungs with 
aceto-acetic adid, a sphttmg off of the carboiyl group and the 
formation of a true ketone generally does not take place in the 
metabolism; instead we find a simultaneous sphtting off of the 
carboxyl group and of the alpha-carbon atom, thus yieldmg a 
new fatty add lower by two carbon atoms” (Magnus-Levy) 
Embden has found that only fatty aads of an even number of 
carbon atoms will yidd aceto-acetic add m the transfused dog’s 
b\er In this way from steanc aad (Ca) palmitic add (Cu) 
IS formed, from this an aad with 14, 12, 10, or 8 carbon 
atoms is derived Then caproic aad (C») and, finally, butyric 

and oxybutyric aads are formed The relative figures are as 
follows 
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Cu 

Molecular 

weight. 

284 

Relatioa uf 
uokcubr 
weight. 

1000 

Percent >iclda< 
axybul)ncacid 
Inna lOOgnnu. 

36 5 

Cii 

256 

900 

400 

c„ 

228 

80 0 

460 

Cu 

200 

70S 

52 0 

Cm 

172 

610 

600 

c. 

144 . 

510 

720 

c, 

116 

410 

900 

c, 

88 

10 

118 0 


Oxybutjncacid 104 J6 5 

It must be remembered that under certain conditions pro- 
tems also yield the acetone substances It has been demon- 
strated that the amino-aads denved from protems, leucm, 
tyrosm, and phenylalanm are producers of the ketone sub- 
stances, while vahn, glutamimc aad, asparbc acid, alanin, 
etc , are not 

The followmg methods may be used m the determination of 
the presence and the degree of aadosis 

1 Quantitative aadity of unne 

2 Ammoma determination m the tuenty-four-hour unnc 

collection 

3 Formol titration of unne 

4 The quantity of sodium bicarbonate ncccasary to be 

administered by mouth to the patient to render unne 

alkalme 

5 The carbon dio\id content of the alveolar air 

6 The carbon dio\id tension of the alveolar air 

7 The carbon dioxid combining power of the blood plasma 

8 The quantitative detennination of the ketonic substance^ 

in the blood and urmc 

9 The H' ion concentration of the blood 

10 Deternunation of the alkali rcsenc of the blood 

The direcdons for the determmation of these substances may 
be found in Hawk’s “Practical Physiological Chemistr>,’’ latest 
edition 

It is always essential to combat this aadosis whene\cr 
met with m the clinic or at the bedside The«ijinificance— so 
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far as prognosis and therapy go — of the aadosis \ anes, depending 
upon the ^e of aadosis, the causati\e factor, and the degree 
of H' ion concentration By an actual measurement of the grade 
of aad mtosication one can classify the cases mto the mild, the 
moderate, and the se\ere stages of such intosdcation It is al- 
Y,a^s mcumbent upon the physician to pre\ent the mcrease of 
concentration of aad m the blood, and to neutralize or stimulate 
the exaction and prevent the formation of any new aad radicals 
m the animal economy 

The methods that lend themsehes dinically to the deter- 
mination of the degree of aadosis and are not time consunung 
are the analysis of the alveolar air (Fndenaa, Mamott), the 
examination of the blood plasma combining powa with carbon 
dioxid (Van Slyke), and the measurement of the ammoma 
exaetion m the urme Very low figures by the Friderida, 
Mamott, or Van Slyke methods, or high ammoma figures by 
the Hennques-Sorensen method, are danger signals that it 
would be well for the physidan to heed Figures under 4 per 
cent by the Fndenaa apparatus, or lower than 20 mm by 
the Marriott instrument, or less than 40 per cent by the Van 
Slyke procedure ate mdeed mdicative of a severe degree of 
aadosis 

IVhat 13 the treatment of addosis? This may be discus&ed 
under the following headmgs 

1 Preventive 

2 Treatment of the causative condition 

3 Inaeasing the alkah reserve of the blood 

4 Stimulating the exaetion of aads 

5 Treatment of ketosis 

1 In aadosis, particularly, the oimce of prevention is of 
greater value than the pound of treatment The patient diould 
be instructed to keep his bowels open Occasional doses of 
salme or systematic lubncation of the intestines with some par- 
afiSn oil may do much to prevent the retention and absorption 
of toxic aad radicals Frequently liigh colomc irrigation may 
be bcncfiaal 

It IS advisable to recommend the dnnkmg of much water 
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A glass of cold or hot water taken hourly may serve to wash 
out quite a lot of the effete material from the body 

The diet has to be carefully regulated In infants and chil* 
dren the proper care of the food intake will prevent acidosis 
and its manifestations — cychc vomitmg, recurrent bihous at- 
tacks, sick headaches, or migrame Eustace Smitli beheved that 
mtestmal carbohydrate fermentation is the cause of aadosis of 
infancy Holt also suggests that in the mtervals between attacks 
all sugars and sweets be excluded from the diet Accordmg to 
Pritchard, however, the cause of this aadosis is the overfeeding 
of their children by the overfond parents It has been long ago 
said by an Enghsh writer that “good diet and wisdom best com- 
forteth man ” This is qmte axiomatic Good diet keeps no 
company with folly Break the mandates of good diet and a 
tram of evds will result 

Sherman gives the followmg tables of foods in which the aad- 
or base-fornung elements predommate 

FOOD IN WHICH ACID-FORMING ELEMENTS PREDOMINATE 


Beef, free from visible fat 

Etllmaled ezecu acli! 
forming clcnuols to at 
Normal aad per 100 
caloricf 

10 0 

Eggs 

90 

Round steak 

67 

Oatmeal 

32 

Wheat flour 

27 

Rice 

24 

Bacon 

10 


FOOD IN WHICH BASE-FORMINC ELEMENTS PREDOMINATE 


Celery 

EatlmaUd excesa baie-form 
Ing dementi to cc. Normal 
alkali per 100 calonea. 

40 0 

Cabbage 

10 0-13 6 

Potato 

9 0-12 0 

Prunes 

79 

Turnips 

6 6-12 5 

Apples 

50 

Millw 

33 

Beans 

29-68 

Peas 

19 

Com (entire grain) 

08 
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In the treatment of diabetes careful attention should be paid 
to the state of fat tolerance, and all measures should be taken to 
avoid the oncome of the state of ketosis This can be done by 
the improvement of the patient's tolerance for carbohydrates, 
by the ebmination from the diet of substances that favor the 
formation of ketones, and by the admimstration of substances 
that upon catabolizmg faahtate the combustion of the aad 
substances 

If we find that a state of ketosis exists, the most obvious 
treatment must be directed toward the ciumg, if possible, of 
this aadosis Recourse must be bad to the followmg prmaples 
(1) The amount of fat mtake must be reduced to a minimum, 
and (2) the carbohydrate oxidation must be stimulated because 
of its antiketogemc influence 

The patient is, therefore, put upon a diet extremely poor m 
fat and nch m vegetables and proteins, with the addition of a 
cereal, like oatmeal, which adds to the carboh>drate content 
If absolutely necessary a thm shce of bread may be added to 
faahtate the proper oxidation of the fats Sometimes a few 
doses of whisky well diluted with water mcreases the oxidation 
powers of the body and exerts an antiketogemc effect It is 
not advisable to administer sodium bicarbonate for several 
reasons Chmcally, sodium bicarbonate seems to have only a 
deleterious influence It \ery often is the final propulsion that 
mduces coma I have ne\ er seen a case of diabetic intoxication 
that was saved by the administration of bicarbonate of soda 
I have, however, seen many patients in whom coma was mduced 
immediately after the injudicious use of the sodium salt Fre- 
quently the acetone substances he dormant in the tissues of the 
body, m umon with some protem or amino-aad group The 
sudden flushing of the system with the sodium bicarbonate 
series to spht off the ketone substances with the immediate 
o\erwhehmng of the vital centers Joshn \er> properly states, 
“I belie\e that often a patient threatened with diabetic coma is 
sent mto actual coma by the careless administration of nibniig " 
Another danger of the mgestion of large quantities of alkalis 
13 the extra work thrown upon the kidneys m the excretion of 
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general state of the body will improve It is obvious, therefore, 
that to reduce the excess H' ion concentration due to nephritis 
or typhoid fe\er, etc , the main hne of action should be directed 
against these diseases, and the H' ion concentration will take 
care of itself The diet, the climate, and the rest, etc , m tuber- 
culosis, the diet, the purging, the diaphoresis, etc , in nephritis; 
the diet, the rest, the batiung, etc , m typhoid fever, and so on, 
and the improvement of the patient thereon will evmce itself m 
the return to normal of the H' ion concentration of the body 
fluids 

3 In cases of true aadosis, m contradistmction to those of 
the ketosis type, it is advisable to admimster alkahes m the form 
of sodium bicarbonate to increase the “tampon” action of the 
blood This alkah should be admmistered m dilute form to 
avoid irntation of the alimentary tract and to favor the mgestion 
and absorption of large quantities of flmds The alkah may be 
presenbed m the form of Celestines, Vichy, a quart bottle of 
which contains 4 gm of sodium bicarbonate To this quantity 
of Vichy 5 gm more of the bicarbonate may be added 

The alkahs may be the following sodium bicarbonate, potas- 
sium bicarbonate, sodium atrate, magnesium citrate, and the 
salts of calaum Sodium carbonate is too irntatmg and should 
not be used Chalk or calaum carbonate is valuable for two 
reasons first, it is a good alkah, and second, it tends to render 
the bicarbonate of soda less irntatmg to tlie gastnc mucosa, 
thus avoiding the nausea or diarrhea 

The alkahs may be administered by rectum in the form of a 
3 per cent solution of sodium bicarbonate m normal saline 
If, m extreme cases, mtravenous injections are recommended, 
one may use a 3 per cent solution of tlus alkali in normal saline 
in quantities up to 1000 cc 

4 Stimulatmg the excretion of aads may be accomplished 
by the mgestion of large volumes of fluids, by the proper control 
of bowel movements, by diuresis, and by diaphoresis Violent 
cathartics ought to be avoided An alkaline salt may be ad- 
ministered on occasion The alkahne diuretics may be used 

5 Treatment of ketosis 
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Fosbhau UmvEssiTY AIedicai. School 

GLANDULAR FEVER 

Histoiy, Full Descnphon of Symptoms, Complications, 
Illustrative Cases; Management and Treatment 

Glandular fever is an acute infectious disease characterized 
by sudden onset and an acute course, with fever and swelhng 
of the cervical lymph-nodes, and terminatmg usually by cnsis 

The condition was first fully descnbed in 1889 by E 
Pfeiffer, who claimed it to be a distinct and mdependent disease 
entity Filatow had previously made brief reference to it 
Hochsinger, Schleissner, and Neumann subsequently made valu- 
able contributions to the subject Many observers have taken 
issue ivith Pfeiffer on his claim that the condition was a noso- 
logic entity and, to the present day, the question of the exist- 
ence of a glandular fever sut generis is still a debated one, and 
its position m the medical hterature is far from established 
In many of our text-books the condition receives no recogmtion 
at all, and m none, except the most encyclopedic, is there more 
than mere mention of it Park West m 1896 descnbed rather 
fully an epidemic occurnng in this country His statistics 
covered 96 cases 

In the past two years I have observed 6 cases I have used 
these as the basis for the follow mg description 

Clinical Picture — ^The onset of the disease is sudden The 
child complains usually of headache and pam m the extremities 
Nausea is frequently present, and occasionally voimtmg The 
temperature rises rapidly to about 104“ F Exammation of the 
patient about this time usually reveals a smgle lymph-node 
about the size of an almond situated just below the angle of the 

361 



360 


MAX K/VHN 


large amounts of acids, so that the renal apparatus may cease 
to act I have seen quite a number of diabetic patients who upon 
admimstration of the bicarbonate developed marked edema of the 
extrenuties, back, and face, which nas reheved only by the m- 
terdiction of the use of the salt 

The constant excretion of aads from the body is a great 
dram upon the mmeral reserx'e of the orgamsm, and as Van 
Slyke has pointed out, it is not only the aads remaimng in the 
body which might do harm, but also those excreted m the urine 
by the removal of the bases “It is by no means, therefore, 
writes Joshn, “an unmLxed blessmg to favor the removal of acids 
from the body by the use of alkahs ” 

Now, m order to give a bnef r&umfi, the following rules are 
to be followed in the treatment of ketosis 

(a) The bowels must be kept open, preferably by encmata, 
m order to avoid diarrhea and the consequent drainage of alkah 
salts from the body 

(i) Admimster fluids in hberal amounts— a glass of hquid 
every hour or hour and a half 

(e) Increase the tolerance for carbohydrates 

(d) Avoid substances that induce the formation of the aads, 
such as fats, and often protans 

(e) Admimster substances which favor the combustion of 
ketones, as, for example, oatmeal, levulose, alcohol, etc 

(/) Do not prescribe alkahs 
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GLANDULAR FEVER 

History, Full Descnption of Symptoms, Complications; 
IllustratiTe Cases; Management and Treatment 

Giandulab. fever is an acute infectious disease characterized 
by sudden onset and an acute course, mth fever and swellmg 
of the cervical lymph-nodes, and temunatmg usually by crisis 

The condition was first fully described m 1889 by E 
Pfeiffer, ivho claimed it to be a distinct and mdependent disease 
entity Filatow had previously made brief reference to it. 
Hochsmger, Schleissner, and Neumann subsequently made valu- 
able contnbutions to the subject Many observers have taken 
issue inth Pfeiffer on his claim that the condition was a noso- 
logic entity and, to the present day, the question of the exist- 
ence of a glandular fever sttt generis is still a debated one, and 
its position m the medical hterature is far from established 
In many of our text-books the condition receives no recogmtion 
at all, and m none, except the most encyclopedic, is there more 
than mere mention of it Park West m 1896 descnbed rather 
fully an epidemic occurrmg m this country His statistics 
covered 96 cases 

In the past two years I have observed 6 cases I have used 
these as the basis for the foUowmg descnption 

Cluneal Picture. — ^The onset of the disease is sudden. The 
child complains usually of headache and pam in the extremities 
Nausea is frequently present, and occasionally vomitmg The 
temperature rises rapidly to about 104° F Evammation of the 
patient about this time usually reveals a smgle lymph-node 
about the size of an almond situated just beloiv the an"le of the 
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jaw, as a rule on the left side, seldom on the right The lateral 
deep cervical glands can be felt shghtly enlarged, like a strmg of 
beads, on the postenor border of the sternomastoid muscle, and 
extendmg well up to the nucha 

In many cases the condition subsides by the second day, 
the temperature droppmg to normal, and the general condition 
improving rapidly In the more severe cases the temperature 
remams at about 104“ F for the second and third days, with 
mornmg remissions to about 101 F There is regularly an en- 
largement of the spleen, and very occasionally of the hver In 
most of the cases the axillary and ingvunal nodes become enlarged, 
the latter more regularly than the former As each new group 
of glands becomes affected the temperature becomes elevated, 
and may reach as high as 105“ F 

Nose and Throat — ^In all of my cases there was a marked 
redness of the postenor pharyngeal wall This was the one 
umfoim findmg m addition to the enlarged glands present m 
every single case In two the redness was very mtense and m- 
volved the fauaal pillars In both of these cases the tonsils 
and adenoids had been removed In two of the cases there was 
some inflammatory process gomg on m the adenoid tissue of the 
nasopharynx, as evidenced by discharge from the nose, ob- 
structed breathmg, and mucopus droppmg from the postenor 
nasopharynx In two mstances the tympanum was found 
moderately mjected, but with appropriate treatment the m- 
flammation promptly subsided 

Lungs — ^In 4 cases cough was a pronunent symptom It 
was mvanably an unproductive and irntatmg cough At tunes 
it was markedly spasmodic and resembled croup There was 
never evident any change m the bronchi or lungs to account for 
it, and I feel mchned to beheve that it was due to enlarged 
retrotracheal and bronchial nodes 

Heart — ^The rate was usually slow m relation to the height 
of the temperature I saw several patients with a fever of 104“ 

F or more, and a pulse-rate of between 100 and 110 In one 
case there w as a soft systohc murmur which disappeared during 
convalescence and was probably hemic m ongin 
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Gaslro-tnlesiinal — Constipation was present m every case It 
was usually obstinate, and persisted until the crisis, or even 
beyond I have never observed the critical discharges from the 
bowel mentioned by some authors Nausea was quite regularly 
present at the onset, and occasionally vomiting There was a 
marked anorexia which, unless it was overcome by forced feeding, 
usually led to intense emaciation 

Abdominal discomfort is frequently referred to as a char- 
acteristic feature of the disease I observed it m only one case 
It was not very marked, and lasted only for the first two days of 
the illness 

Liver — ^In one case, after the third day, the hver could be 
palpated about 2 or 3 cm below the costal margm In none 
of the other cases was there any evidence of enlargement of the 
hver 

Spleen — ^In every case observed the spleen was palpable at 
some tune or other dunng the course of the disease In 3 of the 
cases which started m most abruptly and with acute symptoms, 
the spleen was found enlarged at the first examination In the 
others this finding was not present until the third or fourth day. 
The enlargement was never more than about 3 or 4 cm below 
the costal margm The spleen remained enlarged for at least 
two weeks, and usually three weeks or more 

Lymph-nodes — ^The nodes, which are characteristically en- 
larged m this affection, are those situated along the posterior 
border of the sternocleidomastoid muscle, those situated at the 
nucha, and the smgle gland just below the angle of the j*aw 
The glands m front of the sternocleidomastoid muscle and those 
located beneath the muscle itself are frequently mvolved, but 
this is not characteristic, as they are often enlarged m other 
affecdons as well In a large majority of the cases the swelhng 
first appears on the left side of the neck By the second or 
thud day there is usually a swrelling below the sternocleido- 
mastoid muscle, about the ^e of a pigeon’s egg, and the glanrfs 
on the opposite side have begim to enlarge The gbnds never 
fuse mto masses, but remam perfectly discrete, and can be rolled 
about imder the finger They usually become quite tender and 
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painful At the height of the disease the position of the head 
IS similar to that m an acute torhcolhs, with the head mchned 
to and turned toward the affected side The axillary and mguinal 
nodes quite regularly become enlarged Except for a recrudes- 
cence of fever ivith the mvolvement of each new group of glands 
they seldom cause symptoms The a.\illary glands subside 
qmckly, as a rule, while the mgumal enlargement persists for 
several weeks It would seem very probable that the tracheal 
and bronchial nodes are enlarged This seems to be borne out 
by the persistent cough, often of spasmodic character, which is 
so frequently present Occasionally substernal pain is present, 
and tlus too might very well be caused by enlarged bronchial 
nodes 

Complications — Nephritis — ^The most frequent comphcation 
IS nephntis This usually manifests itself from the second to tlie 
fourth week There may be shght puffiness of the eyelids, with a 
trace of albumm and a few casts m the urme The condition, 
as a rule, clears up after a few weeks 

Suppuration — ^Neumann states that m one-half of the cases 
suppuration occurs I have not seen it m any case I consider 
the suppuration of the cervical glands an exceedmgly rare 
occurrence m true glandular fever, and I think it should cast 
grave suspicion upon the diagnosis I should be mchned to seek 
some primary focus m these cases, and I feel that most of them 
might be disposed of as other than cases of glandular fever Not 
mfrequently I have seen cases of suppurative lympb-adenitis 
m which the clmical picture closely resembled that of glandular 
fever In each of tliese cases I was later impressed, upon more 
critical exaimnation of the data, that one or more of the typical 
features of Pfeiffer’s disease were absent As a rule, in these 
secondary cases the anterior lymph-nodes were more rnvoKcd 
than m the other condition and the general lymph glandular 
enlargement and palpable spleen are absent 

Emaciation — ^This is a rather constant feature of the disease, 
and at times becomes so mtense that wc might almost consider 
it a comphcation If the fever is at all protracted the patient 
presents a pitiable picture, with a total disappearance of the 
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subcutaneous fat, sunken eyes, and a marked pallor There is 
usually a secondary anemia present as well 

Etiology — Sex — ^In the 27 cases reported by Neumann, 
19 were boys and 8 were girls In the 6 cases which I have seen, 
3 were boys and 3 were girls 

^Igc — ^The disease occurs almost exclusively m children 
between the ages of one and ten Several cases occurrmg in 
infants are reported m the hterature, and an occasional case m 
adults, the latter, however, are certainly very rare 

The ages m my cases were as follows two, four, five, five, 
seven, and eight years 

Seasonal Inctdence — ^All of my cases occurred ^durmg the 
months of February, March, and April This is m accord with 
most of the reported cases 

Eptdemtcily — The disease is unquestionably contagious, but 
its extension seems to be linuted to the house or household m 
which the case occurs The most usual type of extensive epi- 
demic IS m garrisons or institutions where crowdmg favors 
Its spread There have, however, been several general wide- 
spread epidemics 

In my cases 2 occurred in one family and 3 in another 

Bacteriology — ^Thus far no orgamsm has been found associated 
with the disease mth suffiaent regulanty to even suggest a causal 
connection The most frequent findmg has been a streptococcus 
cultured from the nose or throat, or from the pus of a sup- 
puratmg gland 

Pathology — Smce Pfeiffer first descnbed the condition there 
have been conflictmg opinions as>to the status of glandular fever 
as a nosologic entity In favor of the umty of the Higopse, 
as opposed to a view of its bemg of secondary nature, are the 
foUowmg pomts (1) Its epidemic character, (2) the temperature, 
the sudden onset of which and short and defimte course with 
critical termination, suggest an acute infectious disease In 
diphtheria, tonsillitis, rubella, measles, and scarlet fever ive 
not infrequently see a marked glandular enlargement, but it is 
seldom or never assoaated with so great a rise m temperature as 
m this condiUon, (3) the earlj enlargement of the spleen and 
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occasionally of the liver I have seen the spleen enlarged before 
there was any evidence of cervical adenitis This would point 
to a general rather than a local infection, (4) the fact that m a 
great many cases the nasopharynx and the throat are clear, and, 
as m 2 of my cases, tlie adenoids and tonsils had been removed 
This would make it appear to be highly improbable that tliese 
cases were secondary to an adenoiditis 

Those opposed to a view of tlie disease as an independent 
entity regard it as a variety of acute sunple ademtis appearmg 
epidemically m the course of a number of other conditions 
Among the diseases most likely to give rise to it would be m- 
iluenza or any epidemic mflammatory condition of the naso- 
pharynx, the charactenstic of these cases bemg that the inflam- 
mation of the glands becomes the most pronunent feature 

The disease bears certam pomts of resemblance to scarlet 
fever, such as the angma, the cervical ademtis, and the nephntis 
which occasionally occurs dunng convalescence Because of this 
it has been suggested that it is a form of scarlet fever witliout 
the rash In this regard it might be noted that m 2 of my cases, 
which occurred m sisters, the father of the children had been m 
contact with a case of scarlet fever The first of these cluldren 
was stnken with typical glandular fever One week later tlie 
sister was taken down wnth what gave every evidence of being 
scarlet fever The onset was sudden, with a temperature of 
104° F , nausea, angma, and a scarlet rash over tlie face and 
chest 

It would seem not improbable that we arc dcahng here witli 
a streptococcus, or some as yet unknown infection, which, 
entermg by way of the throat, gives rise to an angma and later 
becomes localized, m scarlet fever m the skm, m glandular fever 
m the lymph-nodes, that is to say, we have an identical infection 
with varymg localization 

The germ causmg influenza has been thought to be a factor 
m the disease as w ell In this regard it is mteresting to note that 
the publication of Pfeiffer’s paper was m 1889, when the great 
epidemic of influenza was at its height 

It has been suggested by Kophk that the portal of entry for 
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the infection is the gastro-mtestmal tract, and on this basis 
he expldns the usual mvolvement of the glands on the left side 
of the neck because of their proximily to the thoraac duct 

There have been no histologic studies made of the glands m 
these cases because of the ranty of a fatal termination 

Prognosis — ^The prognosis is always good as to recovery 
However, the general health and the vitality may be seriously 
unpaired, particularly m the protracted cases A few cases with 
fatal outcome have been reported due usually to a complicating 
nephritis 

Treatment — ^Bed rest is indicated as long as the temperature 
IS elevated Stnct isolation should be insis ted upon if there 
are other children in the household 

For the fever hydrotherapeutic measures should be used 
An ice-bag or a hot compress over the swollen glands is usually 
very grateful 

An imtial calomel catharsis is advisable, and later the milder 
cathartics, particularly milk of magnesia, should be used to reheve 
the constipation 

Tome measures should be used durmg convalescence, espeu- 
ally the syrup of iron lodid Forced feedmg, air, sunshine, and, 
if possible, a short stay at the seashore are valuable m restormg 
the child to health 

The followmg are abstracts from the histones of 3 of my 
cases, which give a fair descnption of the average case 

B S The patient is a girl of seven, the daughter of a school- 
teacher 

Previous History. — ^Whoopmg-cough and chicken-pox Hag 
been a fairly healthy child, though not particularly robust 
Tonsils and adenoids removed tno years ago 

Present Illness — Onset was sudden, with a rapid nse of 
temperature to 103i“ F and severe headache A feehng of 
tightness m the throat was complamed of and some difficulty 
m swallow mg was present There was shght nausea, but no 
vomitmg 

Physical examination showed a rather puny child, sif ,p 
mucous membranes very pale, nutrition poor There is no 
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discharge from the nose and the breathmg is unobstructed 
The throat shons a well-marked redness affecting the posterior 
pharyngeal wall, and extending well forward to the fauaal pillars 
The tonsils have been removed The tongue is badly coated and 
furred At the angle of the jaw, on the left side, there is a single 
gland, about the size of an almond, smooth and fairly movable, 
and but slightly tender Along the posterior border of the sterno- 
cleidomastoid muscle there is a row of glands but slightly larger 
than buckshot, and e\tendmg the entice length of the muscle 
The tlioraac organs give no evidence of pathologic change The 
hver IS not palpable, and its upper border, as localized by per- 
cussion, is normally situated The spleen is distmctly palpable 
about 2 cm below the costal margm No axillary or mgumal 
lymph-nodes are palpable 

Blood examination Leukocytes 10,000, 80 per cent poly- 
morphonuclears 

Unne Negative 

On the second day the patient seemed more sick than when 
first seen The expression of the face was anxious The head 
was turned so that the dun pomted to and was mclmed toward 
the affected side Just below the angle of the jaw on the left 
side there was a distmct swellmg about the size of a plum, and 
situated beneath the stemomastoid muscle at this point a group 
of about three or four glands were palpable, freely movable, firm, 
and exceedingly tender On the right side the posterior cervical 
glands were enlarged In the axilla and m the groin several 
small glands were palpable The temperature contmued for 
eight days, rising each evenmg to between 1015“ to 1025“ F , 
and with a mormng remission to about 100“ F As each nciv 
group of glands became affected the temperature rose to over 
102“ F , usually droppmg on the foliowmg day At the end of 
the tenth day &e swellmg of the nodes quite suddenly subsided, 
and tlie fever remained below 100}“ F The patient was cmaa- 
ated for sex'eral weeks The affected glands were still palpable, 
though small and not tender 

II S Girl, fixe and a half years, sister of the patient de- 
scribed m tlie precedmg report 
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Previous History — Chicken-pox one year ago Adenoids and 
tonsils removed tv.o years ago 

Present Illness — ^The patient had been exposed to contagion 
from her sister about eight days previous to the onset While 
up and about she quite suddenly complained of fedmg sick in the 
stomach and of headache The temperature was taken at this 
time and was 104“ F. The pam on swallowmg u as marked 
Physical Ezanunation. — The patient, a robust child, appears 
acutely ill The face seems somenhat puffy, and is covered by 
a deep, scarlet flush, particularly about the eyes, and extending 
down on the neck and chest The area of redness stops abruptly 
about 1 cm before the hair hne, leaving a distinct white border 
The throat shows a marked redness of the postenor pharyngeal 
TV all and the fauaal pillars, but no exudate The heart and lungs 
are negative The hver is not enlarged The spleen is just 
palpable below the free border of the nbs On each side, at the 
angle of the jaw, a smgle gland is palpable, and on the left side 
the glands along the postenor border of the stemomastoid are 
swollen 

The temperature lasted for three days, dropping suddenly 
without further developments The child made an uneventful 
recovery There was no desquamation 

M C The patient is a boy of fiv e and a half y ears 
Previous History — No senous illness 
Present Illness — ^The onset was sudden, with fever and pam 
on swallowmg The temperature reached 105“ F on the first 
day of the illness and remained high, with but shght remissions, 
for forty -eight hours It then began to subside, and by the end 
of the second week was normal, except for shght and vanable 
elevations to about 100j“ F for a period of about two weeks 
The throat was distmctly reddened, the posterior pharyngeal 
wall bemg most affected The spleen was found enlarged 
at the first exammabon, before there was any definite swelhng 
of the cervical nodes After forty -eight hours there was a well- 
marked swelling of the glands on the left side of the neck The 
glands on the nght side became swoUen on the fourth day, but 
never became so swollen as those on the opposite side The 
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axillaxy and inguinal glands became sbghtly enlarged On the 
third day it was noted that the child’s speech was thick and there 
was a shght coryza 

The blood-count was 12,000 leukoQrtes, 85 per cent poly- 
morphonuclears, 12 per cent small lymphocytes, 2 per cent 
large lymphocytes, one eosmophil 

At the end of the second week there was a pufEness of the 
eyes, and at this tune the unne showed a trace of albimun and a 
few hyahne casts This condition cleared up promptly The 
swelhng of the glands persisted for about three weeks, and then 
gradually subsided 
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